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OBITUARIES 


HERMAN L. KRETSCHMER 


American Urology has suffered a grievous loss in the passing of Herman 
Kretschmer. Not alone was he one of the greatest American urologists, but he 
also was one of the best known and most popular members of the entire medical 
profession. He was gifted with a lovable personality and made friends of every- 
one who knew him. He was plain and outspoken and in the discussion of contro- 
versial subjects everyone knew just where Herman stood. 


His numerous scientific contributions to urology were outstanding and remain 
widely referred to in urologic literature. He probably was best known for his 
many contributions to pathology in the genito-urinary tract. He always con- 
tended that every urologist should be a close student of pathology, and he set 
the example. 

He was a loyal member of this society and contended strenuously in behalf 
of its objectives. No one has done more in championing the cause of genito-uri- 
nary surgery or in elevating its standards. An outstanding attribute was his 
sound judgment not alone in the consideration of clinical problems, but also in 
solving organizational problems in urology and in the wide field of American 
medicine as well. 
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He possessed a rare combination of scientific zeal with political sense and 
diplomacy. Many legislative and political problems involving American medicine 
were solved by the aid of these faculties. As a reward for his endeavors he was 
acclaimed President of the American Medical Association. As a reward for his 
scientific endeavors he received high honors from several! universities and became 
the proud possessor of the Keyes Memorial Medal. 

He will live long in our memories and in the annals of this society. We shall 
miss him from our ranks more keenly than words can express. 


ALEXANDER RANDALL 


Alexander Randall, ‘“‘Sandy”’ to us, died at his home in Chestnut Hill, Phila- 
delphia, on November 18, 1951, after having suffered a hemiplegia in 1942. 
Sandy was born in Annapolis, Maryland on April 18, 1883. He was the son of a 
distinguished father, John Wirt Randall, and a most charming and gracious 
mother. Incidentally, he was a cousin of the late Dr. Francis Randall Hagner, 
one of our older members. 

In his youth Sandy was interested in numerous out-door activities and ath- 
letics, especially football, baseball and sailing, the latter either in the form of 
racing or in cruising. Later, in about 1906, he decided to study medicine ap- 
parently because, although his father wanted him to study law, Sandy felt that 
medicine was of more benefit to his fellow men. He was educated and graduated 
from St. John’s College, Annapolis, and was given the B.A. degree in 1902 and 
the degree of M.A. in 1907. He also studied at Johns Hopkins University from 
1902 to 1903 at which time he entered Johns Hopkins Medical School from which 
he received the degree of M.D. in 1907. 

He became a resident surgeon at the German Hospital in Philadelphia from 
1907 to 1909. This position was followed by that of private assistant to Dr. 
Hugh H. Young, of Baltimore, in 1910. He was later made assistant professor 
of surgery at the University of Pennsylvania, a position which he held from 
1923 to 1926. This was followed by his appointment as associate professor from 
1926 to 1929. He then became professor of urology at the University of Penn- 
sylvania, a position which he held until 1946 when he was obliged to retire on 
account of his hemiplegia. 

During these years he made many valuable and varied contributions to the 
specialty of urology, these contributions being well known to all the members 
of this society. Perhaps the work by which he is best known is his very compre- 
hensive treatise on the subject of the Surgical Pathology of Prostatic Obstruction 
and his later investigations of a hitherto unrecognized cause of renal calculi. 

One has no hesitation in saying that Sandy’s unceasing industry and the 
published results thereof led to his becoming a member of all the more important 
medical societies—namely, Fellow of the American College of Surgeons, American 
Medical Association, Philadelphia Academy of Surgery, College of Physicians of 
Philadelphia, American Surgical Association, American Urological Association 
of which he became President in 1932, American Association of Genito-Urinary 
Surgeons of which he was elected President in 1938, International Society of 
Urology, Clinical Society of Genito-Urinary Surgeons. 
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Thoroughness and accuracy were outstanding in all of Sandy’s published arti- 
cles. His papers were read with a rich, clear voice and his discussions of papers 
were notable for their clarity and intelligence. While speaking all were impressed 
by the forcefulness and orderliness of his mind. 

One cannot avoid feeling that Sandy enjoyed deeply the satisfaction of having 
his two fine sons elect to follow in his footsteps as a doctor and his daughter 


decide to become a trained nurse. All three children are now happily married 
and have children of their own. 


Turning now to the purely personal side of Sandy Randall, the writer cannot 
stress too strongly his charm, his friendliness and his kindliness to all. He was 
definitely, as some one has said “‘a gentleman of the olden school.” 

It is natural for one with such qualifications to have a host of devoted friends 
and to have become a member of many social clubs. As a consequence he be- 
came a member, among others, of the Rittenhouse Club and the Corinthian 
Yacht Club of- Philadelphia, and the Cheraka Club of New York, from all of 
which he derived much pleasure. Above all, he enjoyed his membership in the 
South River Club of southern Maryland, one of the oldest social clubs in America, 
and membership in which is derived by descent from a distinguished family 
member and ascent of living active members. 
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Sandy had catholic tastes, among them being foreign travel in which he 
indulged, together with his wife and three children, whenever an opportunity 
offered; yachting in the form of cruising or racing was another pastime which 
gave him the greatest of pleasure. He had a beautiful home with a large and 
varied library which offered many happy hours. He loved to entertain and, to- 
gether with his charming wife, Sandy’s home was a source of great pleasure to 
many members of this Society. 

But now Sandy has gone toward the setting sun, the sunset of happy memory, 
where our love and admiration for him will always be fresh and fragrant. We 
can say with Hamlet 

“He was a man take him all incl pee 

rh 





LEIOMYOSARCOMA OF THE URINARY BLADDER: REPORT OF 
A CASE 


ARTHUR B. CECIL 


The picture of tumors of the bladder of mesothelial origin, both benign and 
malignant, is becoming clarified by the contributions of more and more ob- 
servers reporting single cases. It is true that an occasional urologist has seen 
more than one case, but it is also true that many large clinics have never ob- 
served a single case. 

It is easy to see, from a study of the literature, that those who have encountered 
these tumors have recognized that they were in the presence of an unusual 
growth. I shall limit this paper to a discussion of one particular group of meso- 
thelial malignant tumors of the bladder, namely leiomyosarcoma. In 1939, 
Kretschmer and Doehring' reported a case of leiomyosarcoma of the bladder, 
and summarized 14 cases from the literature. In 1943, Crane and Tremblay? 
added 7 cases from the literature, but did not include the case reported by Shivers 
and Henderson.’ Other cases reported are one by Lev and Bell,* one by Mackles 
et al.5, one by Jones and Ross‘, and one by Katzen.’ The case which I am present- 
ing is the twenty-eighth one of leiomyosarcoma of the bladder to be reported. 

Even from this limited clinical material, certain conclusions can be drawn: 
leiomyosarcoma occurs at any age; it occurs in childhood, but not more fre- 
quently than in later life; it is more common in males than in females; it extends 
both locally and by metastasis. The prognosis is bad. The first symptom is 
usually hematuria, but dysuria follows as the growth increases in size, or as the 
bladder becomes infected, and the growth may obstruct either the urethra, 
the ureter or both. 

The tumor may spring from any part of the bladder wall. It is many times 
pedunculated and lobulated, or it may be of broad base. Its surface to begin with 
is smooth, and this is striking upon looking at the tumor cystoscopically. Later 
it may become ulcerated and encrusted with lime salts. Leiomyosarcoma may 
be associated with other changes in the same tumor: osteogenic and carcinoma- 
tous changes have been reported. On cut sections the tumor has a collagenous 
appearance. 

Malignant leiomyomas have been classified into three groups, the malignancy 
increasing proportionately: 1) those closely resembling leiomyoma; 2) those 
having short spindle-shaped cells with oval nuclei; and 3) those having great 
variation in the morphologic character of the cells. 

Cohen? states that the cells of this tumor are shorter and rounder than those of 

1 Kretschmer, H. L. and Doerhing, P.: Arch: Surg., 38: 274, 1939. 

2 Crane, A. R. and Tremblay, R. G.: Ann. Surg., 118: 887, 1943. 

3 Shivers, C. H. de T. and Henderson, K. P.: J. Urol., 42: 761, 1939. 

4 Lev, M. and Bell, W. E.: J. Urol., 57: 251, 1947. 

5 Mackles, A., Immergut, S., Grayzel, D. M. and Cottler, Z. R.: J. Urol., 59: 1121, 1948. 

6 Jones, H., Morus, M. C. and Ross, C. F.: Brit. J., Surg., 38: 242, 1950. 


7 Katzen, P.: J. Urol., 67: 518, 1952. 
8 Cohen, J. S.: Arch. Path., 13: 857, 1932. 
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a benign tumor. The nuclei are massive and hyperchromic. Giant cell forms 
may exist. The stroma is scanty, and the walls of the blood vessels are defective. 
The occurrence of many mitotic figures is considered a reliable sign of malignancy. 

Treatments that have been recommended have been: wide excision of the 
tumor with diathermy cooking of the base; total cystectomy; deep x-ray therapy. 
It will require many more careful studies to determine the relative value of 
these procedures. 


CASE REPORT 


A man 58 years old was admitted to the Hospital of the Good Samaritan, Los 
Angeles, on March 4, 1951. His complaint was hematuria. The family history 
was negative for malignancy. With the exception of an appendectomy, which 


Fig. 1. Appearance of the tumor upon opening bladder. Note pedunculation and lobula- 
tion. 


was done in 1939, he had been at work constantly for 32 years. Three years 
before admission he was taken with painless hematuria. He again had hematuria 
1 month before admission, and 1 week before admission had hematuria which 
lasted 7 hours. The blood was the only symptom. The physical examination was 
negative. A flat film of the abdomen showed some calcified glands in the abdomen, 
and arthritic changes in the lumbar spine. The right inferior pubic ramus showed 
some expansion, and irregular coarsening of the trabeculation in the bone con- 
sistent with Paget’s disease. An excretory urogram showed fair concentration of 
the dye in both kidneys, and the pattern of the upper urological tract was 
normal. The prostate was of normal size, somewhat firmer than normal, not 
malignant. The genitalia were negative. Blood count and blood smear were 
normal. Kolmer and Kline tests were negative. 

Cystoscopy: “On the right side of the bladder wall, 4 cm. above the right ure- 
teral orifice, is a rounded, smooth tumor mass which must be pedunculated, as it 
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can be shifted around with the cystoscope. The mass seems to be about the size 
of an English walnut. When it is pushed aside the right ureteral orifice can be 
seen. The rest of the bladder wall appeared normal. A study of the prostatic 
border shows some intravesical enlargement of the prostate.” 

Operation (May 3, 1951): On the right side of the bladder wall was found a 
perfectly smooth tumor which was composed of two portions, one above another 
and each about the size of a five cent piece. This dumb bell like tumor had a 
pedicle of about 1 cm. breadth, and upon pulling up on the tumor a tent like 
portion of the bladder wall was raised up (fig. 1). The tumor was seized with a 
clamp to lift it up, but the clamp squashed right through it. The tumor was then 
wrapped with gauze and lifted up, and while tension was kept on it a diathermy 
cutting knife was used to widely excise the bladder wall around the base and 


Fic. 2. A, leiomyosarcoma. B, leiomyosarcoma. Note spindle shape cells with variation 
in size and shape of nuclei, hyperchromatism and mitotic figures. 


deeply beneath it. After removal of the tumor the base was cooked with a dia- 
thermy current. Bleeding was astonishingly slight. A suprapubic drainage tube 
was put in and a Foley catheter through the urethra. 

Surgical pathological report No. B2031-51 (Dr. L. J. Tragerman): “Specimen 
consists of resected portion of bladder wall, including a centrally placed mass. 
Total weight of the tissue is 16 gm. The periphery and base of the specimen are 
cauterized. The projecting mass is about 4 cm. in average diameter. Cut surface 
is fleshy, smooth, glistening, light tan with some yellow grey foci. Microscopic 
examination shows a spindle cell tumor with considerable variation in structure. 
This is produced by variation in degree of cellularity and by presence of many 
areas of degenerative changes. The tumor structure is best preserved in the 
area of increased cellularity. Here one sees the predominant cells to be spindle 
cells with oval to elongated fusiform nuclei. Cytoplasm is coarsely fibrillary and 
cell borders indistinct. The intracellular fibrils, often densest about the nuclei, 
give the blue staining reaction of myofibrils with the Mallory stain. In the most 
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cellular areas there is considerable variation in nuclear size and shape (fig. 2, A) 
and nuclei show both vacuolization and hyperchromatism. Mitotic figures are 
infrequent (fig. 2, B) and nucleoli mostly small. In the areas of less cellular to 
scanty growth there are marked degenerative and lesser inflammatory changes. 
These include zones of collagenous condensation and hyalinization of stroma, 
myxoid degeneration of stroma and focal, often perivascular, lymphoid infiltra- 
tion. Blood vessels are prominent within the tumor, with frequently thickened 
walls. In some areas tumor growth blends with prominent muscle cells in small 
blood vessels.” 

“Sections at the periphery of the tumor show no capsular separation from 
bladder wall despite the gross polypoid growth. The pathological diagnosis: 
Leiomyosarcoma of low-grade malignancy.” 

Examination (June 4, 1952): Fifteen months following operation a careful 
examination showed no evidence of recurrence of the tumor in the bladder nor 
elsewhere in the body. The patient is in perfect health. 


1136 W. Sixth St., Los Angeles 17, Calif. 
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DISCUSSION 


Dr. B. H. Hacer (Los Angeles, Calif.): I should like to comment on Dr. 
Cecil’s complete account of those malignant tumors of the bladder that are of 
connective tissue origin. The case that I reported in 1928, was very much like 
that of Dr. Cecil’s. I remember distinctly the appearance of the tumor on cysto- 
scopic examination. It was smooth in outline and projected into the bladder like 
a thumb. Specimens were removed for biopsy and a segmental resection was 
carried out. The patient was alive a little over 4 years following surgery. 

Dr. Vincent J. O’Conor (Chicago, Ill.): Leiomyosarcoma of the bladder is 
something of a rarity and I should like to discuss it a moment. We had one 
such case that I operated upon a little over a year ago. Our resident, Dr. Price, 
spent a good deal of time working up the literature. 

May I have the first slide? I think we were able, during the past 10 years, to 
find about four new cases of bladder sarcoma reported each year. These are 
lymphosarcoma and these rarer types. We found that the incidence of vesical 
sarcoma is about 67/100 per cent of all bladder neoplasm. 

(Slide) We found 36 instances. 

I know of two other instances of leiomyosarcoma of the bladder that Dr. 
Baker and Dr. Culver reported on in Chicago two years ago last February. They 
both occurred in the dome where segmental resection was done. Both of these 
patients are alive and apparently well without recurrence at this time. 

The average age was 47 and in this series of 36 I was surprised to find, in 
reviewing, that widespread metastases are the rarity rather than the usual 
thing. 

I should also like to say that Dr. Cecil gives a rather bleak picture as to the 
prognosis and that had been my feeling in the matter; however, on studying the 
subject, I believe that the prognosis from the reported cases is quite good, es- 
pecially if the tumors occur in the dome of the bladder. Where they occur near 
the trigone or lateral walls, apparently the prognosis is not good. 

(Slide) This is a drawing of the tumor that I removed with wide segmental 
resection. There was no involvement of the peritoneum. It was removed only a 
little over a year ago. This 21-year-old boy’s only symptom was profuse hema- 
turia. So far, there has been no recurrence. He has been cystoscoped within the 
last week. 

(Slide) This shows very well the characteristic cellular invasion of this type 
of tumor. 

(Slide) The next one is high power. It looks similar to the slide which Dr. Cecil 
showed. 

As to these rare tumors: I think there are many more encountered than have 
been reported. In the case of leimyosarcoma, where it occurs in the vault and 
dome we have a better chance of curing them by wide segmental resection than 
we have of most bladder tumors. 





THREE UNUSUAL CASES OF PROSTATIC MALIGNANCY: ADENO- 
CARCINOMA WITH MUCUS CELLS; MALIGNANT 
LYMPHOMA; LEIOMYOSARCOMA 


GEORGE GILBERT SMITH 


Case 1. Mucus-cell adenocarcinoma of the prostate. C. D. C., aged 34, married, 
advertising solicitor, was admitted January 20, 1949. 

This young man was referred to me by Dr. R. D. Howell of Indianapolis with 
the following history: 

The patient had been married 7 months previously. He had been in good 
health until the summer of 1948, when he noted generalized malaise, easy fa- 
tigability, anorexia with nausea and loss of weight. He noticed afternoon flushing 
of his face and an elevated temperature. During this period of time, he also had 
vague backaches, and other pains throughout the muscular system. No symp- 
toms referable to the genito-urinary system were noted except occasional periods 
of frequency with some burning on urination but with no hematuria or pyuria. 
In the fall of 1948 the patient passed some tissue in his urine. In November 
1948, he was admitted to the hospital where a tumor of the prostatic urethra was 
found. Dr. Howell resected the tumor at the bladder neck, and when the pa- 
thologist reported this to be carcinoma, he referred the patient to me for a 
possible total prostatectomy. 

The past medical history and family history were unimportant. 

Cystoscopy at the New England Deaconess Hospital on January 4, 1949 
showed a normal bladder. In the prostatic urethra, which in general appeared 
smooth and lined with normal mucosa, there was a small, feathery, papillary 
tumor rising from the floor of the urethra about half way between the bladder 
neck and the external sphincter. Proximal to this was a necrotic elevated body 
which looked like a tumor that had been destroyed. The prostate by rectum did 
not feel remarkable. 

The microscopic slides made from tissue resected by Dr. Howell in December 
1948, were submitted to Dr. Benjamin Castleman, then assistant chief patholo- 
gist of the Massachusetts General Hospital. He said he did not consider the 
tumor very malignant. It was a tumor which formed glands and among the cells 
there were many goblet cells which strongly resembled those found in the 
intestinal mucosa. He thought that these tumors were probably rests from the 
intestinal mucosa which had, in the process of development, been included in 
the prostatic urethra. 

My advice to Dr. Howell was that the visible tumors should be thoroughly 
electrocoagulated and the patient should undergo cystoscopy every 2 months. 
Dr. Howell carried out these suggestions, but about two months later dysuria 
developed, accompanied by a feeling of pressure in the perineum, slight terminal 
hematuria, and the passage of tissue in the urine. On April 13, 1949, the patient 
returned to Boston for further treatment. 

Excretory pyelograms, a barium enema, and sigmoidoscopy showed no ab- 
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normalities. Further resection of the prostatic urethra was done April 16, 1949, 
the urethrorectal septum being cut down to a thickness of 0.5 cm. A papillary 
tumor removed from beneath the overhanging bladder neck proved to be a 


low-grade carcinoma with a high degree of differentiation (fig. 1). The prostate 
felt small and soft. 


Fic. 1. Case 1. (Upper), mucinous adenocarcinoma of prostate, low power. (Lower), 
mucinous adenocarcinoma of prostate, high power. 


The entire removal of the prostate in this young man, married for only-a few 
months, was something that was to be avoided if possible. There seemed a fairly 
good chance that all the tumor had been removed by transurethral resection, 
but after consultation with Dr. Marks, radiologist at the New England Deaconess 
Hospital, it was decided to subject the prostatic urethra to radiation. 

On April 22, 1949, a steel needle with a wall 0.3 mm. thick, containing 108 
mg. of radon, was placed in a brass capsule with a wall 0.5 mm. thick. The cap- 
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sule was placed in a Foley catheter just proximal to the balloon. The catheter 
was placed in the urethra, the balloon distended and the catheter drawn down as 
far as the balloon would permit. The catheter was left in place for 10 hours, 
thus giving a dosage of 1080 mg. hours. The patient was discharged 2 days later, 
having shown very little reaction to the radiation. 

A note from Dr. Howell dated May 17, 1949 stated that the patient had had 
considerable urethral and rectal irritability. 

The patient was cystoscoped by me four times, at intervals of a few months, 
the last time being 1 year after the radium treatment. At this cystoscopy there 
was no evidence of recurrence of the carcinoma. The mucosa of the prostatic 
urethra was still slightly eroded and covered with a thin layer of fibrin. 

A letter received from Dr. Howell on June 18, 1952, stated that the patient 
had had occasional attacks of frequency and pyuria, improved by sulfonamides. 
He was last cystoscoped in February 1952, at which time there was no evidence 
of recurrence of his tumor. His prostate felt normal. He has stress incontinence. 
His sex life is very satisfactory. 


True mucinous carcinoma of the prostate is very rare. No mention of this 
type of cancer was found in Ewing’s Neoplastic Diseases (1940) or in Willis’s 
Pathology of Tumours (1948). In the discussion of an article on adenocarcinoma 
of the bladder by Mostofi, Thomson and Dean in the American Journal of 
Pathology, Saphir asked if there are carcinomas of the prostate which are mucinous 
in type. Mostofi said, “We have seen a rare carcinoma of the prostate which is 


mucus-producing.” 

The treatment of this case may be open to question. The alternative to radium 
treatment would have been a radical prostatectomy. Against this was the proba- 
bility that the tumor had invaded the bladder neck; with the ureteral orifices 
located on the lower edge of the trigone, removal of this area could not have 
been carried out adequately without transplantation of the ureters. Furthermore, 
the extent to which the cancer involved fhe membranous urethra was uncertain. 
The effects of radiation extended as far as the external sphincter. 

Even if radical prostatectomy had removed all of the cancer, the patient would 
have been rendered impotent, a deplorable condition for a married man in his 
middle thirties. 

The dosage of the radium application seems to have been as great as was 
consistent with safety to the rectoprostatic septum. Tissue destruction was not 
excessive, yet the efects of radiation were evident in the rectal mucosa. 

Case 2. Malignant lymphoma of the prostate. F. S. aged 57, married, a school 
teacher, was referred to me by Dr. Joseph H. Lipton of Lynn to whom I am 
indebted for the following notes: ‘The patient consulted me on February 10, 
1948, with a history of frequency, dysuria, and nocturia of two weeks’ duration, 
culminating in marked urgency and hesitancy. Examination at this time revealed 
the prostate to be loaded with pus and there was a residual of six ounces. 

“The patient was admitted to the Lynn Hospital, where on March 3, 1948, 
a transurethral resection was performed. The diagnosis was “extremely ana- 
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plastic carcinoma of the prostate.’’ Laboratory work was as follows: nonprotein 
nitrogen 29, phenolsulfonphthalein, 65 per cent in 1 hour, acid phosphatase 0, 
and alkaline 3.0 King-Armstrong units. X-ray of the spine and pelvis showed 
no evidence of metastases. 

“The patient was placed on stilbestrol therapy following the discovery of 
the carcinoma. He has not done well postoperatively, continuing to have marked 
frequency, urgency, and nocturia. On my examination on April 15, the gland, 
which had previously appeared very innocent to the palpating finger, had begun 
to take on a very firm feel to the palpating finger. 

“T hope that total extirpation of the malignancy may be effected.” 

The patient had never been sick before his present illness. 

April 23, 1948, the patient entered the Baker Memorial Unit of the Massa- 
chusetts General Hospital. Chest films showed no evidence of metastatic disease. 
Cystoscopy showed nothing remarkable aside from the results of the transure- 
thral resection. 

On April 26 a radical perineal prostatectomy was done. The vesicles were 
surrounded by firm tissue which did not resemble malignant growth; only the 
lower halves were removed. The membranous urethra appeared thicker than 
usual and there was a rim of thickened tissue extending about the bladder neck. 
This was removed as was a piece of the membranous urethra. Both showed only 
chronic inflammation. The prostate weighed 31 gm. Sections of the gland showed 
the cut surface to be firm, white, and nodular. 

The microscopic examination as recently reviewed by Dr. Benjamin Castleman 
is as follows: “‘Microscopic examination shows extensive infiltration of the pros- 
tate with small ovoid to round cells with very little cytoplasm. The cells resemble 
lymphocytes, but are a trifle larger and have round to ovoid nuclei. Scattered 
mitoses are present. A striking feature of the distribution of the cells is their 
presence around the glands without destroying their lining cells. This is in sharp 
contrast to carcinoma which under similar circumstances would almost certainly 
destroy the glandular structures.”’ The diagnosis was malignant lymphoma, 
lymphocytic type (fig. 2). 

The patient’s convalescence was uneventful except for thrombophlebitis in 
one leg for which he had bilateral vein ligation. 

Beginning June 8, 1948, a course of deep x-ray therapy was given with the 200 
KV machine. 8600 r. were given through five fields. In March 1949, rectal ex- 
amination showed a definitely hard area on the left; on the right, a sheet of in- 
duration extended down to the perineum. He was given a second series of x-ray 
treatments, the million volt machine being used. An estimated tumor dose of 
2000 r. was given through opposing anterior and posterior pelvic ports. — 

T saw him last on May 23, 1952. A stricture had developed in the region of the 
external sphincter and required monthly dilatation. Cystoscopy showed no evi- 
dence of recurrence of the tumor. He felt well, voided easily, and had only half 
an ounce of residuum. He continued to have poor control but only in the late 
afternoon. His weight was normal. No enlarged nodes were detected in his neck, 
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abdomen, or groins. On rectal examination there was soft induration in the 
prostatic area; this induration did not involve the perineum and the upper border 
was within easy reach. It is 3 years since his last x-ray treatment and over 4 
years since his prostatectomy ; he feels well and continues to follow his profession. 

Case 3. Leiomyosarcoma of. the prostate. L. D. T., aged 45, married, a printer, 
had had several children’s diseases, but no other illnesses. For the past 3 years 
he had felt tired and had noticed excessive thirst, polyuria, and pruritus. He was 
found to have diabetes which was considered by the Joslin Clinic to be mild. 
He had had slight loss of weight. 

He was referred by the Joslin Clinic to Dr. Theodore Pratt because of hemor- 
rhoids. Dr. Pratt found his prostate to be enlarged and hard, and referred him 
to me. 


Fic. 2. Case 2. Lymphosarcoma, lymphocytic type, of prostate. 


December 30, 1949, rectal examination showed that the prostate was firm, 
especially in the upper half. The left vesicle was very hard, cylindrical in shape, 
and about 0.5 cm. in diameter. I thought that, in spite of the patient’s age (45), 
his prostate was malignant. The Cell Laboratory found tumor cells in the urine. 

Cystoscopy (January 1, 1950) showed the bladder to be normal in appearance 
except for a smooth elevation of the left half of the trigone. The mucosa over the 
prominence appeared normal; the left ureteral orifice was seen at the upper 
border of the elevation and functioned normally. A metastatic series and in- 
travenous pyelograms taken January 3, 1950, showed nothing abnormal. 

On January 5, 1950, total perineal prostatectomy and vesiculectomy were 
done. When the trigone was exposed, the elevated area seen at cystoscopy was 
again identified. The edge of the trigone was cut across and the trigone easily 
freed from the underlying tissue. The left vesicle was removed with the prostate, 
the right vesicle separately. So far as could be ascertained, all malignant tissue 
was removed. 

Pathological report: “The prostate gland weighs 62 gm., with one attached 
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seminal vesicle. The gland measures 6 by 4 by 3 em., is-ovoid, with exteriorly 
adherent fibromuscular tags. Cut surface shows the posterior lobe to be replaced 
by hard, white, homogeneous tissue with yellow areas which extended into the 
attached seminal vesicle and the other lobes with poorly defined boundaries. 
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Fic. 3. (Upper), leiomyosarcoma of prostate, low power. (Lower), leiomyosarcoma of 
prostate, high power. 


Microscopic diagnosis: Undifferentiated malignant tumor extending into seminal 
vesicle. Some foci suggestive of sarcoma” (fig. 3). 

Because of the nature of the growth, it seemed advisable to give the patient a 
course of x-ray treatment. This was supervised by Dr. Joseph H. Marks. With 
the 200 KV machine, 2100 r. were delivered to each of four pelvic parts with the 
beam directed towards the prostatic area. This series of treatments was com- 
pleted on March 1, 1950. 
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Rectal examination on February 7, 1950, showed a rather firm, smooth sheet 
of tissue extending from the perineum upwards for about 2 cm. 

The patient was last examined on June 5, 1952, two and one-half years after 
operation. He looked and felt well and was symptom-free. No masses were 
palpable in the pelvis or abdomen; his chest film on June 7, 1952, was normal. 
By rectum a hammock-like induration, smooth and fibrotic in character, could 
be felt extending across the rectum 2 cm. above the perineum. 


DISCUSSION 


There are a number of excellent articles on sarcoma of the prostate. From 
those of W. Kaufmann and A. W. Wright (1941), Melicow, Pelton and Fish 
(1949) and King and Cox (1951) the writer has culled the following statements 
and opinions. 

The first case reported, a lymphosarcoma, was that of Coupland in 1877. Up 
to 1943 about 200 cases of sarcoma of various types were reported. Melicow et al. 
state that the incidence of sarcoma is approximately 1 in 1000 prostates removed 
for benign hypertrophy or carcinoma. All the articles on this condition emphasize 
the fact that sarcoma of the prostate is essentially a disease of youth, although 
it has been reported in a man 88 years of age. Culver’s series showed a range of 
from 8 months to 77 years; 25 per cent occurred after the fiftieth year. 

The possibility that sarcomas may originate in the prostate has been ques- 
tioned, but N. Fukase, in a study of 222 prostates, found that small, primitive, 
or rudimentary lymph nodes. occur normally throughout the gland. Kaufmann 
and Wright state that they have often seen lymphoid tissue in prostate glands. 

The growth tends to extend into the periprostatic tissue and to metastasize 
to distant lymph nodes. The course as a rule is rgpidly fatal. 

Acceptable cases of leiomyosarcoma and of lymphosarcoma are not numerous. 
Prince and Vest have found 15 cases of leiomyosarcoma, including their own, 
which they accepted as originating in the prostate. King and Cox list 17 cases 
of lymphosarcoma verified by autopsy and seven, probably genuine, in which 
the diagnosis was based upon a biopsy. 

Opinions differ as to the relative value of surgery and irradiation. Bumpus, 
Culver, Sargent, Young, Randall, Ferguson, and Hess agree that surgery hastens 
the end. Many of the cases reported were subjected to transurethral resection 
and some to suprapubic enucleation. Vest, in 1940, removed by radical perineal 
prostatectomy a leiomyosarcomatous prostate; 1 year later the patient was in 
excellent condition. 

In reviewing the results of the treatment of prostatic sarcomas by x-ray, one 
is not impressed. As a rule the improvement is only temporary. I am quite con- 
vinced, however, that the x-ray treatment to which cases 2 and 3 were subjected 
was of material help in controlling the disease. I doubt if radiation therapy alone 
would have given so satisfactory a result, but I feel quite certain that as an 
adjunct to surgical removal of the major part of the growth, it has considerable 
value. 
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SUMMARY 


Three cases of unusual types of prostatic malignancy are reported. A mucus- 
cell adenocarcinoma of the prostate in a man of 34 appears to have been con- 
trolled for at least 3 years by the application of 1080 mg. hours from radon applied 
intra-urethrally. 

A lymphosarcoma, lymphocytic type, in a 57 year old man has been controlled 
for 4 years by total prostatectomy followed by deep x-ray therapy. 

A leiomyosarcoma in a 45 year old man has been controlled for 2 years by 
total prostatectomy plus x-ray therapy. 

In my opinion, neither operation nor radiation therapy alone would have been 
so effective as the combination of these methods of treatment. 


I am grateful to Dr. Benjamin Castleman, pathologist at the Massachusetts 
General Hospital, for the microphotographs of case 2 and for his description of 
the cellular pathology. My thanks are due also to Dr. William A. Meissner, 
pathologist at the New England Deaconess Hospital, for the microphotographs 
of cases 1 and 3. 
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WILMS’ TUMOR IN AN ADULT: REPORT OF A TEN YEAR CURE 
GEO. R. LIVERMORE 


Wilms’ tumor in the adult is rare and, as far as can be determined, the prognosis 
is even worse than in children. For these reasons, it was believed following case 
report of a more than 10 year survival would be of interest. 


CASE REPORT 


Mrs. C. F., a 37 year old white woman, first consulted us on June 16, 1941. 
She gave a history of having noticed a firm, round, nontender mass in her right 
loin shortly after the delivery of her only child in 1938. A diagnosis of floating 
kidney was made elsewhere and the patient wore a kidney support until Decem- 
ber 1940, when she had an attack of right renal colic. An excretory urogram 
showed a kinked right ureter which was believed to be the cause of her colic. 
She had no further attacks, but the mass gradually increased in size, and there 
was a sense of weight and dull aching pain in her right loin. The urine was never 
grossly bloody but a few red blood cells were present at that time. In January 
1941, the patient began to have fever without chills and her pain increased. The 
mass became markedly tender, and on January 15, 1941 her local physician 
performed an exploratory operation at which time a perirenal abscess and a 
tumor mass were found. A biopsy was obtained of the mass and the abscess 
drained. The biopsy revealed Wilms’ tumor. Past and family histories were non- 
contributory. 

The physical examination was within normal limits except for the right lumbar 
region. The surgical incision was still draining mucopurulent material 5 months 
after the exploration. A firm, round mass the size of a medium grapefruit was 
felt below the right costal margin. It seemed continuous with the right kidney. 
It was firmly fixed and nontender. Routine laboratory studies were normal. 

Cystoscopy revealed chronic cystitis with normal ureteral orifices. No. 5 
catheters were easily passed to both pelves with a moderate flow of clear urine 
from the left and none from the right. Indigo carmine appeared in 214 minutes 
and was deep in 4 minutes from the left. No dye appeared from the right in 30 
minutes. The x-ray of the kidneys, ureters and bladder showed no stones and a 
large mass continuous with the lower pole of the right kidney extending 1 inch 
below the crest of the ilium. The right pyelogram showed some dilatation of the 
pelvis and calyces (fig. 1). The lower calyx was shortened and the entire pelvis 
pushed upward. The ureter was pushed over to the midline of the vertebral 
bodies. The left pyelogram was normal. Urine from the left kidney showed 7 
white blood cells and a few red blood cells per high powered field and staphylo- 
cocci grew on culture. 

Deep x-ray treatments were administered by Dr. Shields Abernathy from June 
17 to July 2, 1941. The patient received a total of 4100 r. through a 10 cm. cone 
over two portals, one anterior and one posterior, the factors being 200 Kv., 
25 Ma., filter 5 mm. Cu., T. 8. D. 60 cm. Treatments were begun at 250 r. per 
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day for two days and then increased to 300 r. per day for the rest of the course. 
There were no unfavorable side reactions. 


Fig. 2. A, Low power (X100) photomicrograph of one section through tumor. B, high 
power (X430) photomicrograph of same section. 


The patient was seen again on August 15, 1941, six weeks after the last x-ray 
treatment. The tumor had decreased 25 per cent in size and was movable. The 
red cell count was 4,100,000 and the hemoglobin 88 per cent. A 500 cc transfusion 
was given prior to surgery. 
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On August 17, 1941 a right nephrectomy was performed. Because of the size 
and fixation of the tumor when first seen, we had planned a transperitoneal 
approach. The response to x-ray, however, had been so satisfactory that the usual 
lumbar extraperitoneal approach was used without difficulty. The upper two- 
thirds of the kidney appeared normal but somewhat distorted. The tumor mass 
involved the lower pole and was the size of a medium grapefruit. It was adherent 
to the vena cava for a distance of three inches but was easily freed and removed 
(although I held my breath while stripping it off the vein). The postoperative 
recovery was uneventful and the patient left the hospital on the tenth day. The 
wound was completely healed in three weeks. 

The pathological report by Dr. N. E. Leake was Wilms’ embryonal tumor. This 
diagnosis was confirmed by the Carcinoma Registry of the A.U.A. 

The patient was last seen on April 15, 1942. She had gained 15 pounds and felt 
in perfect health. There was no evidence of recurrence. A letter from her, dated 
January 30, 1952, states that she is “‘still well and doing fine.’”’ She continues to 
have periodic check-ups 11 years after the biopsy by her local physician and 1014 
years after nephrectomy. 


DISCUSSION 


The rarity of Wilms’ tumor in the adult has led to numerous reports of in- 
dividual cases and considerable discrepancy as to the total number of such 
cases. 

The two most complete recent reviews are those of Esersky, Saffer, Panoff and 
Jacobi! and of Culp and Hartman.’ The former collected 53 cases, added three of 
their own and mention still another case, the fifty-seventh, reported while their 
paper was in preparation. These authors include a table listing the age and source 
of their 56 cases. 

Culp and Hartman, in an even more extensive review, collected 97 cases from 
the literature and reported six of their own. They emphasize the difficulties and 
inaccuracies of such a review: Some cases had been wrongly included in previous 
reviews due to misinterpretation; other cases, masquerading under different 
titles, had been overlooked. They found over 50 different names applied in the 
literature to embryonal renal tumors. They suggest the name “embryonal 
nephroma” for the entire group, which they then subdivide into tumors of cortical 
origin, “mesoblastic nephromas,” and those of pelvic origin, “mesonephric 
nephromas.” They further subdivided the mesoblastic group into carcinoma, 
sarcoma, mixed, and undifferentiated types. On the basis of their studies of the 
histology and the very similiar clinical behavior of these subgroups, they believe 
that they have a ccommon pathogenesis and probably all arise as the mixed type, 
with subsequent preponderance of one or the other cell type. They also believe 
that most, if not all, sarcomas arising in the renal cortex are embryonal tumors. 

Culp and Hartman collected at least 143 mesoblastic nephromas. There were 
several “possible” cases and one whole review of 35 cases had to be omitted as 


1 Esersky, G. L., Saffer, S. H., Panoff, C. E. and Jacobi, M.: J. Urol., 58: 397, 1947. 
2? Culp, O. S. and Hartman, F. W.: J. Urol., 60: 552-76, 1948. 
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its authors made no distinction between cortical and capsular sarcomas although 
both types had been included. The mixed cell type, including classical Wilms’ 
tumors, was the most common morphological variant with 97 cases from the 
literature plus 6 added by the authors. They fail to present an actual list of the 
97 cases, but their very complete bibliography is subdivided according to cell 
type. Even so, it is impossible to count 97 cases despite the fact that some authors 
reported up to 4 cases. 

To add further to the bibliographic confusion, Culp and Hartman do not 
include the 3 cases of Esersky, Saffer, Panoff, and Jacobi, nor do they include in 
the bibliography 7 other cases cited by that group (Lubarsch [4 cases], Maas, 
J. J. Moore, and Nicholson). Since Culp and Hartman list the cases they pur- 
posely excluded from their series, it seems likely that these 7 cases were over- 
looked by them, a possibility they freely admitted in their introductory remarks. 
Therefore, it is impossible to state just how many cases of Wilms’ tumor in the 
adult have been reported without further exhaustive study of the literature. 
Should this be attempted again in the future, we believe that a nearly accurate 
report can be made by integrating the bibliographies of these two papers. 

The overall prognosis of Wilms’ tumor is notably poor, and the general im- 
pression is that it is even worse in the adult. Culp and Hartman? in 1948 were 
able to collect only 8 survivals of 3 or more years from 97 adult cases. At the time 
of their inquiry (1947), 4 cases had lived 15, 11, 8, and 6 years at a time when 
the case reported here had survived but 5 years. 

X-ray has long been used with good result in the treatment of Wilms’ tumor. 
No 5-year cures have followed its use alone, but combined with surgery it seems 
to improve the prognosis and often to make otherwise inoperable lesions operable. 
Ladd® believes that transperitoneal nephrectomy can be safely performed in 
almost all cases of Wilms’ tumors without preoperative radiation which wastes 
valuable time during which further extension of the tumor may occur. His 
opinion must be respected because of the superiority of his results over those of 
other comparable series; however, it has been suggested‘ that the average surgeon 
‘ confronted with the usual Wilms’ tumor occupying one-half or more of the ab- 
domen might not perform a primary nephrectomy with the facility of Dr. Ladd 
and might obtain better results after preoperative x-ray. Indeed, this seems the 
treatment of choice with most authors if the diagnosis can be made. The poorer 
prognosis in the adult has been attributed to the failure of diagnosis and conse- 
quent failure to make use of preoperative radiation. We are certainly of the 
opinion that preoperative x-ray was of great benefit in our case. 

The preliminary biopsy was also a decided help to us, for without it, x-ray 
therapy might not have been used. One would certainly not, however, go so far 
as to recommend such a procedure because the possibility of further dissemina- 
tion of so malignant a tumor by the biopsy far outweighs its advantage. The 
patient would also be subjected to two operations in complete disregard of Ladd’s 
opinion that the prompt total removal of the tumor is the best treatment anyway. 


3 Ladd, W. E. and White, R. H.: J. A. M. A., 117: 1858-1863, 1941. 
4 Weisel, W., Dockerty, M. B. and Priestley, J. T.: J. Urol., 50: 399-413, 1943. 
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Indeed, there are several factors about the present case which would lead one 
to anticipate something quite different from the happy outcome which obtained. 
Over 3 years elapsed between appearance of the mass and nephrectomy. The 
tumor was incised for biopsy 5 months before definitive treatment. Finally, the 
operative wound still presented a draining sinus when the patient was first seen. 
It is interesting to speculate whether the inflammatory reaction accompanying 
the perirenal abscess might not have been a factor in keeping the tumor localized 
in the face of the other more apparent factors favoring its dissemination. 


SUMMARY 


A case of Wilms’ tumor in the adult has been presented. Symptoms (mass) 
were present 3 years before nephrectomy, and a biopsy was performed 5 months 
before definite treatment was instituted. Preoperative x-ray therapy was utilized 
followed by extraperitoneal nephrectomy. The patient is alive and well over 10 
years after surgery. Long survivals in 4 cases of Wilms’ tumor in the adult were 
found in the literature. Two cases had already survived 11 and 15 years in 1947. 
Two other cases had lived 6 and 8 years respectively at that time, and if still 
alive represent longer survivals than the present case. 
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DISCUSSION 


Dr. Arcuie L. Dean (New York, N. Y.): Regarding Dr. Livermore’s presenta- 
tion, I would suggest that while there seems to be no question as to the tumor 
being a Wilms’ tumor, in my opinion, it was a benign growth. Any tumor which 
remains as a large mass in the abdomen for 3 years and then still remains localized 
for several months after it has been cut into, is clinically benign. 

This is not said in disparagement of Dr. Livermore’s presentation, but to 
show the great possible biological differences between Wilms’ tumors. These 
differences can be so great that it is questionable whether we should consider 
Wilms’ tumors as a single disease entity. They are not kidney tumors. They 
arise from the kidney anlage and those which arise at different periods of em- 
bryonal development vary considerably in their appearance, in their natural 
history, and in their response to various forms of treatment. 

Since I recommended preoperative radiation for Wilms’ tumor, I would like 
to take this opportunity to retract. Preoperative radiation of radio sensitive 
Wilms’ tumors will produce shrinkage. On the other hand, it will not cause dis- 
appearance or complete devitalization of the malignant tumor. Thus metastases 
may be disseminated by even the most careful operative manipulation. 

During the period of radiation, metastasis can take place and it is possible 
that tumor spread may be aided by radiation because radiation destroys the 
thin vein walls in Wilms’ tumors. Infarcts, so produced, open a considerable 
number of new pathways by which tumor cells may enter the circulation. Ad- 
mittedly there is no proof that such a reaction occurs. 

Because of the great recent improvements in radical surgery, I believe that 
Wilms’ tumors should be operated upon as soon as they are discovered. This 
means that a Wilms’ tumor should be considered as a surgical emergency because 
one can’t tell when metastasis is going to occur and there are few, if any, cases 
on record of Wilms’ tumors with metastases being cured by any form of treat- 
ment. 

Dr. Reep M. Nessit (Ann Arbor, Mich.): Dr. Higgins and guests: I wish to 
discuss the paper on Wilms’ tumor. One wonders often when one can say that 
the patient is cured of any type of cancer. I have here some very interesting 
pictures that I shall pass around as I do not have slides. These pictures just came 
into my hands the day before yesterday. 

I removed a Wilms’ tumor from this boy in 1934 when he was 4 years of age. 
Two years ago he called me up and said that he was having an examination for 
the draft in Detroit and he had been told that an x-ray of his chest made by the 
microfilm method showed something and they advised him to come back to see 
me because he told them of his experience at the age of four. This was 17 years 
later. We made a chest x-ray, and there is a mass about the size of a tennis ball 
in his right lower lobe of the lung. A lobectomy was. performed and the tumor 
which he had in his lung was identical with the tumor tissue which I removed 17 
years before. 
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DISCUSSION 


An interesting additional feature of this case is that in our records, we found 
that this boy was in the University Hospital in Ann Arbor in 1944, which was 
10 years postoperatively, and for some reason he had a chest x-ray which I have 
here which is negative. Therefore, 10 years after his operation, he was a cure of a 
Wilms’ tumor, yet 17 years later, he had a proven solitary metastasis in his right 


lower lobe. It is now about 18 months postoperative and there is no sign of any 
other metastasis. 
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SOME OBSERVATIONS UPON ABSORPTION 
AFTER URETEROSIGMOIDOSTOMY 


C. D. CREEVY 


Although Bollman and Mann demonstrated in 1927 that urea could be ab- 
sorbed from the colon of the dog after ureterosigmoidostomy, and Boyd sug- 
gested in 1931 that the presence of acid urine in the colon led to the excretion of 
fixed base and finally of calcium, widespread interest in the subject is a recent 
development. Jewett was apparently the first to suggest, in 1940, that the ab- 
sorption of urinary chlorides from the bowel could produce acidosis in addition to 
the azotemia from the absorption of urea, and later to show that the former could 
be corrected by the administration of a low salt diet and alkalis. Ferris and Odel 
in 1950 found hyperchloremic acidosis in 79 per cent of 141 patients at varying 
intervals after operation. They confirmed Jewett’s observation concerning diet 
and alkalis, and proved that the condition could also be relieved by means of 
unilateral nephrostomy or by continuous irrigation of the rectum with tap water. 
The latter observation demonstrates that the hyperchloremic acidosis is not due 
to renal disease alone as it is in certain forms of tubular disease. Boyce and Vest, 
on experimental grounds, surmised that azotemia followed the absorption of 
urinary ammonia and its conversion in the liver into urea, and that its absorption 
as the chloride was responsible for the hyperchloremia and the consequent aci- 
dosis. Doroshow has suggested that the acidosis may be aggravated by the ab- 
sorption of organic acids present in the urine or formed by fermentation in the 
bowel. Renal damage may interfere with the excretion of the phosphates, and 
with the formation of ammonia by the renal tubules, thus reducing the excretion 
of the chlorides. 

Cordonnier and Lage, and Ferris and Odel have observed that hyperchloremic 
acidosis may not appear until long after ureterosigmoidostomy, and have sug- 
gested that the latent period results from the late development of hydronephrosis 
and pyelonephritis. Cordonnier and Lage, Doroshow, and Lapides believe that 
tubular damage sufficient to impair the excretion of chlorides may result from 
pyelonephritis too mild to produce a recognizable pyelographic deformity. The 
observation of Ferris and Odel that unilateral nephrostomy may relieve hyper- 
chloremic acidosis without other treatment emphasizes the importance of the 
renal factor in its development. Lapides has demonstrated its significance very 
ingeniously. Into the rectums of 3 patients whose renal function appeared normal 
he dripped their own urine while collecting more through an inlying catheter. 
The urine was expelled from the colon at the end of 3 hours, and that collected 
in the meantime was then allowed to drip into the bowel. This cycle was con- 
tinued for as long as 12 days in one patient. The addition of a contrast agent to 
the urine demonstrated during roentgenography that it reached the cecum. 
Neither hyperchloremia nor acidosis developed. When the experiment was re- 
peated in 3 patients with gross impairment of renal function, the imbalance 
appeared promptly. 
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Hypopotassemia has been reported after ureterosigmoidostomy by several 
investigators, and we have seen 2 cases; it seems unlikely that there is any specific 
causal relationship between the operation and the hypokalemia, which appears 
to develop only after prolonged anorexia, vomiting, or diarrhea, despite Koren- 
berg’s belief that sodium absorbed from the urine displaces cellular potassium. 


CLINICAL STUDY 


The admission to the hospital of 2 boys who had had ureterosigmoid anasto- 
mosis during the first year of life and yet presented dissimilar clinical appear- 
ances prompted this report. Four factors have been blamed for the development 
of hyperchloremic acidosis after this operation: 1) the surface area of the colon 
exposed to the urine; 2) the frequency and completeness of evacuation of urine; 


Fic. 1. A, M. M., urogram on admission. B, contrast enema on admission. 


3) the segment of the colon bathed by the urine; and 4) the state of the renal 
function. An attempt has been made by clinical experimentation to evaluate 
these factors. 

M. M., hospital number 776011, aged 4, had an ureterosigmoidostomy at 
the age of 1 year. Transverse colostomy was done a year later because of per- 
sistent chills and fever. He had remained well since that operation, and was 
admitted for study. He was a normal appearing boy of 4. The excretory urogram 
(fig. 1, A) showed a normal left kidney and a small right hydronephrosis. Con- 
trast agent injected into the colon revealed a normal colon up to the colostomy 
without reflux into the ureters (fig. 1, B). The urea nitrogen was 20 mg. per cent, 
and the plasma bicarbonate and chlorides were 21 and 109 milliequivalents per 
liter, respectively, a subclinical hyperchloremic acidosis which did not appear 
to interfere in any way with normal growth and activity. 

The second patient, D. B., aged 7, number 736870, had also had an ureter- 
osigmoidostomy at the age of 1, and a transverse colostomy at the age of 2 
because of chills and fever. They did not recur but he was readmitted because 
of failure to grow, lassitude, and rickets. He had the appearance of a pale, list- 
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less boy of 3 or 4. The excretory urogram (fig. 2, A) showed poor function, 
large hydronephroses, and ureters distended down to their entrance into the 
colon, which was elongated and greatly dilated (fig. 2, B). The urea nitrogen 
was 44 milligrams per cent, and the plasma bicarbonate and chlorides were 9 
and 113 milliequivalents per liter, respectively. The hyperchloremic acidosis 
was corrected and the azotemia reduced by a high fluid intake, the admin- 
istration of alkalis, and by continuous irrigation of the colon with tap water. Al- 
though it was realized that renal damage was dangerously far advanced, the 
ureters were then reimplanted into the colon at a higher level by Nesbit’s method. 
Drainage of the kidneys was much better (fig. 2, C), but the chemistries re- 
turned to their former levels shortly after postoperative removal of the rectal 
tube. 


_ Fie. 2, A, D. B., urogram on admission. B, contrast enema on admission. C, postopera- 
tive urogram. 

Unaware at that time of the importance of renal damage in producing hyper- 
chloremia and acidosis, and impressed by Boyce’s belief that the area of the 
colon exposed to the urine was important, and by the difference in the colons of 
the two boys, we excised D. B.’s colon from the colostomy to a point just above 
the entrance of the left ureter into the bowel. As long as the rectal tube remained 
in situ, urea and electrolyte balance remained satisfactory, but relapsed promptly 
upon its removal. A year later the hydronephrosis had diminished and the ureteral 
stasis had disappeared, but the urea nitrogen was 57 and the plasma bicarbonate 
and chlorides were 6 and 131 milliequivalents. In other words, the removal of a 
fairly large area of colonic mucosa had not reduced the imbalance at all, pre- 
sumably because of irreparable renal damage from hydronephrosis and pyelo- 
nephritis. 

The frequency with which hydronephrosis and pyelonephritis follow uretero- 
sigmoidostomy is well known. Harvard and Thompson, in a followup study of 
198 patients subjected to ureterosigmoidostomy for exstrophy of the bladder, 
found that there were 52.1 per cent of 20-year survivals; they attributed 67.5 
per cent of the late deaths to pyelonephritis. Harvard and Thompson, Pool and 
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Cook, and Lapides together reported upon 106 patients who had excretory uro- 
grams 6 months or longer after ureterosigmoidostomy; only twelve or 11.3 per 
cent had normal appearing kidneys. Since, as already pointed out above, Doro- 
show, Cordonnier and Lage, and Lapides have suggested that pyelonephritis 
may damage the renal tubules enough to interfere with the excretion of chlorides 
without altering the pyelogram, the true incidence of renal disease in the long 
run is probably even higher than that implied by these figures. 

Reflux of urine and feces may also damage the kidneys after transplantation 
of the ureters into the bowel. Whisenand and Moore saw gas and feces issue from 
nephrostomy tubes inserted prior to a “mucosa to mucosa’ anastomosis and 
Cordonnier and Lage as well as Parks have commented upon the frequency with 
which gas is seen in the renal pelves at x-ray after ureterosigmoidostomy. Baker 
and Miller believe that reflux of fecal material may occur even when normal 
ureteral orifices are connected to the sigmoid because of the high pressures 
which normally occur in the distal colon. In view of these unpleasant fects it is 
surprising that more surgeons have not followed the suggestion of Mauclaire 
(1895) and Kroenig (1907) that a colostomy be made above the anastomosis to 
supply a clean reservoir for the urine, uncontaminated by feces. Vest and Boyce 


have recently reported the urine sterile nine months after such an operation for 
exstrophy. 


RENAL DAMAGE AND HYPERCHLOREMIC ACIDOSIS 


The records of 111 patients with ureterosigmoidostomy have been studied in 
an effort to correlate renal damage with hyperchloremia and acidosis. Eighty-one 
had had the urea nitrogen, chloride, and plasma bicarbonate measured 6 weeks 
or more after operation. Of the 41 with normal urea nitrogens, there were 44 
per cent with hyperchloremia, 22 per cent with acidosis, but only 2.4 per cent 
with symptoms. Of the forty with elevated urea nitrogens, 75 per cent had 
hyperchloremia, 70 per cent had acidosis, and 22 per cent had symptoms. 

Fifty-three of the 111 patients had urograms 6 weeks or longer after operation. 
Thirty had at least oné normal appearing kidney. Of these, 23.3 per cent had 
hyperchloremic acidosis, but only 3.3 per cent (1 patient) had symptoms. Of 
the 23 with bilateral renal disease on urography, 56.5 per cent had hyperchlo- 
remic acidosis, and 39 per cent had symptoms, i.e. symptoms were ten times as 
common in the presence of elevated urea nitrogen or of bilateral renal disease on 
urography as when the urea nitrogen was normal or when one kidney looked 
normal. These data can serve only to emphasize the importance of the renal factor 
in increasing the frequency and severity of hyperchloremic acidosis after ure- 
terosigmoidostomy, even though it is clear that the basic difficulty results from 
the absorption of urinary chlorides from the colon. 


THE AREA OF COLONIC MUCOSA EXPOSED TO THE URINE 


Case 2 suggests that the area of intestinal mucosa exposed to the urine is not 
of critical importance in determining the severity of imbalance of electrolytes 
after ureterosigmoidostomy. A third case confirms this view. L. F., number 
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750432, aged 38, had severe bilateral hydronephrosis secondary to a contracted 
bladder filled with papillomas. He was in mild acidosis and uremia on admission, 
but his plasma chlorides were normal. Because his bladder seemed irreparably 
damaged ureterosigmoidostomy was done on October 3, 1950 and, in an effort 
to protect his already badly damaged kidneys, the colon was divided between the 
descending and sigmoid segments, and the proximal loop was used as a terminal 
colostomy, thus providing a clean urinary reservoir with a capacity of but 150 ce. 
Since he proved to be incontinent of urine, the opportunity for absorption was 
obviously minimal. While the postoperative use of a rectal tube led to normal 
chemistries, its removal was followed by severe hyperchloremic acidosis (CO 9 
and chlorides 135 by January 1951). This seems to prove that the area of colon 


7. Roe ae 


a oe } Ev Pes 
Fic. 3. A. G., urogram 2 years after operation. Note contrast agent in secum. 


available for absorption is not a vital factor in determining the degree of the 
imbalance of electrolytes. A fourth case, J. D., number 840276 reenforces this 
belief. A mild hyperchloremic acidosis developed 6 weeks after a terminal trans- 
verse colostomy and ureterosigmoidostomy (urea nitrogen 27, CO, 14, and chlo- 
rides 111). Attempted visualization of the colon with contrast agent at this time 
revealed that the sigmoid was blocked just above the left anastomosis, ap- 
parently by kinking. Here again a small loop of colon sufficed to permit measur- 
able absorption, probably aided by a renal deficiency due to mild bilateral 
hydronephrosis present before operation. 

A fifth case presents the other side of this picture. Mrs. A. G., aged 65, number 
817015, had ureterosigmoidostomy and cystectomy iri March 1950. In February 
1952, she had no complaints whatever and had gained 30 pounds. She was in 
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the habit of holding the urine for 5 hours. The urogram (fig. 3) revealed normal 
appearing kidneys, and contrast agent was seen in the cecum in the 90 minute 
film. With ideal opportunities for absorption the plasma bicarbonate was 24 
(normal) and the chlorides were 111 milliequivalents per liter, a mild elevation, 
but the renal function was normal. 


THE SEGMENT OF THE COLON EXPOSED TO THE URINE 


Boyce has suggested, on the basis of experiments in the dog, that the segment 
of the colon bathed by urine is important in determining the degree of absorption, 
and Merricks has stated that practically no absorption can occur from the cecum 
because he has observed no hyperchloremia nor acidosis in 12 patients whose 
ureters had been transplanted into an isolated loop of cecum and ascending colon. 
I have had no personal experience with this operation but, through the kindness 
of Drs. Irving Victor and William Mulvaney, have been supplied with data 
concerning a patient treated by this method in Chicago and observed by them 
while residents in Urology at the Ancker Hospital in St. Paul. B. S., a man of 75, 
had the operation described above in April 1950, and was admitted to the Ancker 
Hospital in November 1950, for intestinal obstruction due to an adhesive band. 
He recovered after its division and then proved to be in electrolyte balance. In 
June 1951, he began to have bouts of chills and fever, shortly after which he was 
found to be in hyperchloremic acidosis. His kidneys excreted no constrast agent, 
and ureteral catheterization was impossible. The attacks became more frequent 
and severe and he died in January 1952. Autopsy disclosed destruction of most 


of the renal substance by hydronephrosis and pyelonephritis. This evidence 
suggests that enough absorption can occur from the cecum and ascending colon 
to permit the development of a very severe hyperchloremic acidosis when the 
kidneys are badly injured. 


SUMMARY AND CONCLUSIONS 


The absorption of urinary chlorides through the mucosa of the colon after 
ureterosigmoidostomy frequently causes hyperchloremia and acidosis. 

Four factors are thought to influence the severity of absorption: the surface 
area of the colon exposed to the urine; the time of exposure (frequency of evacua- 
tion); the segment of the colon with which the urine comes in contact; and the 
functional capacity of the kidneys. 

Clinical experiments with five patients and data concerning a sixth suggest 
that the last is the most important of these. 

Since the kidneys suffer from dilatation and infection more often than not 
after ureterosigmoidostomy, and since there is no practicable way of preventing 
the absorption of the urinary chlorides, the solution of the problem appears to 
lie in protecting the kidneys from infection and obstruction, if this is possible. 
The most promising method at present seems to involve the making of a terminal 
colostomy above the anastomoses; much experience will be needed to evaluate 
the possibilities of this method. 


University Hospital, Minneapolis, Minn. 
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DISCUSSION 


Dr. Wytanp F. LEADBETTER (Boston, Mass.): I am very much interested in 
Dr. Creevy’s presentation concerning which I should like to comment. It seems 
to me that his analysis of the situation relative to the development of hyper- 
chloremic acidosis after ureterosigmoidostomy is a complete one and goes along 
with the experience which we have had in Boston. In the cases where good func- 
tioning upper urinary tracts have resulted, hyperchloremic acidosis has been 
present in a few cases to a mild degree, but has not been clinically important. 

On the other hand, when a significant degree of renal impairment existed— 
and that does not always parallel the degree of hydronephrosis because sometimes 
the kidney may be free of infection and may empty very well in spite of the 
fact that the x-ray result may not be perfect—hyperchloremic acidosis has been 
a problem. We have to either perform ureterosigmoidostomy in such a way that 
it will not result in obstruction, or be prepared to accept this complication and 
do drainage (ureterostomy or nephrostomy) as necessary. 

In the last two or three years, we have been using the ‘‘combined”’ technique 
and now have a series of 25 patients. The results have been infinitely better 
than the results we obtained in 25 cases that we had previously done using the 
Coffey or Nesbit technique. 

In this last group of 25 cases, we have had very little difficulty. There has been 
no case with an active pyelonephritis and the percentage of patients with trouble- 
some hyperchloremic acidosis has been very small. I think it parallels the results 
which Dr. Creevy has shown in patients with essentially normal upper urinary 
tracts. 

We have been thinking about the cause of hyperchloremic acidosis and al- 
though it is due primarily to renal disturbance, probably tubular dysfunction, 
the changes in the rectum or large bowel which contribute to this are not en- 
tirely explained. 

This last year we have been interested in the problem and have conducted a 
few simple experiments which I should like to present to you if we may have the 
first slide. 

(Slide) We performed an operation in dogs which isolated the cecum, the 
transverse colon, and a large part of the left colon by performing ileosigmoid- 
ostomy. The isolated upper pouch of the bowel which had one ostium then could 
be exposed to various solutions to find out how this part of the bowel in the dog 
reacted. 

I would like to show one experiment which indicates, possibly, another point 
in the development of acoidosis. 

(Slide) If one allows an isotonic sodium chloride solution to stay in the colon 
for varying periods of time—here yon see it up to 330 minutes—a number of 
interesting things happen. The sodium comes down. The potassium goes up, but 
the sum of the sodium and potassium ions remain very nearly the same. The 
chloride is absorbed, but CO, comes out into the fluid in large volumes per cent 
and if we balance the chloride and the CO», we notice that there is a tendency for 
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the summation of these anions to maintain total anion concentration. Possibly 
sodium and chloride might be absorbed directly, but it would seem there is an 
actual transport of CO. from the blood to the bowel lumen. It may be that we 
have to consider not only the absorption of chloride, but the excretion of a large 
volume of CO: in relation to possible cause of hyperchloremic acidosis. Maybe 
this explains why the administration of sodium bicarbonate in some cases is 
quite helpful. 

I simply toss this out as something we have noted. Whether or not it actually 
has any very significant bearing on this subject I do not know, but the same thing 
occurs in the human. 

Dr. C. D. Crervy (Closing): There were a couple of points I left out which I 
should like to mention. 

First of all, Riba demonstrated in dogs the apparent superiority of the type of 
operation to which Dr. Leadbetter refers. He did ureterosigmoidostomy in 21 
dogs. Only nine of these had normal-appearing urinary tracts at autopsy. All of 
these had a combination of Nesbit’s mucosa to mucosa anastomosis with the 
submuscular tunnel of Coffey. 

I wanted to say a little more about colostomy versus ureterosigmoidostomy, 
and about acidosis. It is obvious that colostomy has not been used widely be- 
cause of its inconvenience to the patient. If one considers the difficulty to which 
the average patient is subject after ureterosigmoidostomy, one must consider 
colostomy worth trying in these patients. Baker and Miller, however, have 
evidence that even though colostomy is done beforehand and even though the 
normal ureters are joined to the colon by means of a vesicosigmoidostomy the 
dog, at least, almost invariably develops hydronephrosis which they attribute 
to the intrarectal pressure. It may well be that colostomy will not pan out in this 
regard, but I do feel it deserves a thorough trial. Thank you. 





CONSERVATIVE SURGERY IN THE TREATMENT OF LARGE 
SINGLE PAPILLARY TUMORS OF THE BLADDER 


DANIEL R. HIGBEE 


We live in an era in which radical surgery is becoming both commonly prac- 
tised and popular. This attitude naturally extends to the treatment of carcinoma 
of the bladder. 

For the older members of our specialty who have attained their perspective 
through wide experience in dealing with all forms of bladder malignancy, the 
proper selection of an operation to be employed is no great problem. 

However, for the younger man who is forced to substitute precept for ex- 
perience, the selection of the proper method of dealing with various types of 
bladder tumors is not so easy, and I am mindful of his problem in presenting the 
following group of cases which have been deemed suitable for conservative sur- 
gery. 


TABLE 1. Bladder tumors, 131 cases; 1933-1950 





MORTALITY 





Percentage 





36—Single papillomas 
Rx. Transurethral fulguration............... 0 

82—Papillary transitional cell carcinomas 

46 Transurethral fulguration 9% 

11 Palliative treatment 100% 

8 Suprapubic fulguration 2 25% 

6 Suprapubic resection 

8 Segmental resection > 14% 

Nephrectomy—ureteral transplant 

3 Total cystectomy 6624% 
13—Squamous cell or infiltrative carcinoma........ 83% 
6—Total cystectomy 5 8324% 


The factual material for this presentation has been drawn from 131 cases of 
tumors of the bladder treated between 1933 and 1950 inclusive and is presented 
for the purpose of background only (table 1). 

Of this number, 36 were single papillomas treated by transurethral fulguration 
without subsequent recurrence and with no mortality related to the bladder 
tumors. 

Eighty-two tumors were classified by the pathologist as papillary transitional 
cell carcinomas. Of these single and multiple tumors, 46 received either single or 
repeated transurethral fulgurations, 4 dying eventually of recurrences. 

Of the remaining 35 cases, eleven were inoperable and received palliative 
treatment in the form of suprapubic drainage, bilateral nephrostomy or ureteral 
implantation into the bowel. 

Eight were treated by open suprapubic fulguration. Of this group six are alive 
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and well and two are dead of bladder malignancy following recurrences and other 
procedures. 

Six were treated by segmental resection of a full thickness of the bladder, the 
tumors lying in an area which did not involve a ureter. Of these, five are alive, 
one is dead following later cystectomy for recurrences. 

Eight were treated by segmental resection with either nephrectomy or bladder 
re-implantation of the affected ureter. In this group there was one postoperative 
mortality from a pulmonary embolus and one is dead five years postoperatively 


Fie. 1. Before and after Gaauetal removal of papillary carcinoma of bladder. Hema- 


turia, 4 months. Tumor size: 2 by 2 by 1 em. Grade 2, base invaded 0.1 cm., fairly wide. Well, 
9 years; no recurrences. 


without a recurrence. The remaining 5 are alive and well from 1 to 17 years. Of 
3 total cystectomies, one is alive and apparently well 2 years postoperatively. 

Thirteen tumors were classified as either squamous cell or solid infiltrative 
tumors; of this group, two are alive, one, 1144 years postoperatively and one, 
416 years postoperatively. 

The group of tumors which I wish to discuss in some detail is the large single 
papillary tumor of the bladder treated either by segmental resection alone, or 
by segmental resection with nephrectomy or re-implantation of the ureter of the 
affected side. 

Five of the 6 patients comprising the first group had noticed hematuria vary- 
ing from 1 week to 1 year’s time. One patient presented himself with a chief 
complaint of aeute urinary retention without a history of hematuria. Two tumors 
in this group were biopsied by examination of tumor particles obtained with the 
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evacuation of clots from the bladder, 22 gm. tumor tissue being obtained in 
1 case. 

The tumors, as shown in the accompanying slides (figs. 1, 2, 3), were com- 
paratively large; measuring on the average 3 to 5 cm. in greatest diameter and 
from 1 to 1.5 cm. through the pedicle. 

In this group recurrences developed in 2 cases and have been controlled by 
subsequent transurethral fulguration, 1 twice and the other four times. Neither 
patient is suitable physically for total cystectomy. 


Fic. 2. Before and after segmental resection for papillary carcinoma of bladder. Hema- 
turia 1 year. Tumor size: 3 by 3 by 1.5 cm. Grade 2, underlying bladder invaded depth 0.1 
em. Two recurrences on re-examination 34% years later requiring total cystectomy. Death 
4 years after initial surgery from acute pyelonephritis. 


In 1 case a recurrence developed and when the patient was examined 314 
years after the initial surgery, he was found to have two large tumors of the 
bladder. He was treated by total cystectomy with implantation of the ureters 
into the sigmoid. While the initial result seemed to be satisfactory, fulminating 
bilateral pyelonephritis developed 3 months later and the patient died ap- 
proximately 4 years after the initial surgery. 

In summarizing the results in this group of tumors, three are alive and well 
without further treatment, 9, 11 and 11 years respectively. Two are without 
evidence of recurrence at this time following multiple fulgurations, 2 and 3 
years respectively; and one patient is dead of acute pyelonephritis following 
cystectomy 4 years after initial surgery, a mortality rate of 1624 per cent. 
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The second group of 8 cases were large tumors and situated close to or in- 
volved one of the ureters. The largest weighed 147 gm., and measured over 5 cm. 
in gross diameter. The smallest weighed 30 gm. 

All of these patients had noticed hematuria varying from 3 weeks to 6 years’ 
time, except one who had had no hematuria but had complained of left lumbar 
pain over a period of 3 months’ time 

Two of these individuals were treated by segmental resection of the bladder 
and nephrectomy. One is alive without further treatment 17 years following 


ee a ak ad 


section. Large papillary carcinoma of bladder. Later, right 


Fig. 3. Before segmental re 
nephrectomy for multiple cortical abscesses. Hematuria 3 months. Tumor size: 3 by 3 by 2 


em. Grade 2. No postoperative x-ray available. No recurrences. Death from cardiac infarct, 
5 years later. 


surgery, and the other was well and free of recurrence for 5 years. At that time 
he died of a cardiac infarct. 

Six patients were treated by segmental resection of the bladder and re-im- 
plantation of the affected ureter into the base of the bladder, the ureter being 
splinted for from 5 to 7 days with a No. 6 ureteral catheter. 

Of this group, one patient died on the fourth postoperative day of a massive 
pulmonary embolism. The remaining five are alive and well, 1, 2, 4, 6 and 11 
years respectively. 

In one of these patients a small recurrence developed on the trigone 5 years 
after surgery and was fulgurated elsewhere. The patient is reported to be free 
of any evidence of malignancy at the present time. 

Of the entire group of 14 cases, nine have had no evidence of recurrences vary- 
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ing from 1 to 17 years; six, from 5 to 17 years. In three, recurrences that have 
developed have been treated by transurethral fulguration; and of the remaining 
two there was one hospital death, and one died following cystectomy, a mor- 
tality rate of 14 per cent and an incidence of recurrence of 22 per cent. 


DISCUSSION AND CONCLUSION 


Large papillary tumors of the bladder have been known to exist in the bladder 
for long periods of time, the longest in my own experience 6 years, and to have 
attained considerable size as is shown by one tumor in this group which measured 
8 cm. in greatest diameter and another which weighed 147 gm. 

The assumption that large tumors may be of a low degree of malignancy is 
suggested by a history which may date back several years, by the fact that such 
tumors have not metastasized in spite of their long presence in the bladder, also 
by their loose texture often evident on cystogram and cystoscopy, and by the 
presence of a relatively small pedicle. 

As more knowledge of the behavior of bladder tumors is accumulated, it has 
become evident that the degree of anaplasia and the depth of invasion of the 
bladder wall determine curability to a greater degree and that the type of sur- 
gery to be employed should be adjusted to these factors. 

Of the 9 tumors on which complete pathological data were available, three 
proved to be grade 1; three, grade 2; two, grade 3, and one, grade 4; and of this 
group, five showed superficial invasion of the underlying bladder wall. The one 
grade 4 tumor had penetrated deeply and into the lymphatic vessels. 

The depth of invasion into the bladder wall may be the determining factor as 
to whether a cure will be obtained. Unfortunately this can be determined finally 
only by pathological examination of the specimen after the operation has been 
performed. Biopsy to determine the degree of anaplasia may imply such invasion 
if a grade 3 or grade 4 tumor is encountered and particularly if the tumor tends 
to be solid or to have a relatively wide base. In my opinion the importance of the 
biopsy is directly proportionate to the above factors and is relatively unreliable 
and impracticable in large papillary tumors of loose texture and with small 
pedicles. 

In conclusion, this group of cases is presented in support of an opinion that 
any large single papillary tumor of the bladder wall with a long history verifying 
its presence there, or with other factors suggesting a low degree of malignancy, 
such as loose texture and relatively small pedicle should be treated by conserva- 
tive surgery. Radical surgery need not be extended to this group. 


1117 Republic Bldg., Denver, Colo. 
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Dr. Epwin Davis (Omaha, Neb.): I compliment Dan Higbee on his bladder 
tumor presentation which is interesting, particularly, on account of bringing 
up a subject which has long been to me very intriguing. I refer to the strange 
habits of bladder tumors, particularly papillomas. There is a tendency toward 
multiplicity and reappearance. You notice I avoided the use of the word ‘‘recur- 
rence’’, the propriety of which I question. 

If a tumor reappears at the site of the former tumor which has been excised, 
it is a proper word, yes; but if we see multiple growths appearing in the northeast 
corner of the bladder after removal from the southwest corner, I question the 
propriety of that word. 

Should we not then more properly view these tumors as being manifestations 
of an inherent tumor-forming tendency in that body for reasons beyond our 
feeble comprehension? 

I have in mind, particularly, chemical carcinogenesis, either of exogenous or 
endogenous origin. The classic example of new growth due to a carcinogen of 
exogenous origin being the well-recognized bladder tumors of analine dye work- 
ers. 

With respect to endogenous origin of a carcinogenic agent, we have some 
precedent. I have reported 2 cases of disappearance of bladder tumors following 
the diversion of the urinary stream by ureterosigmoidostomy, after as short a 
time as 8 weeks. Similar, unpublished observations of this phenomenon have 
been reported to me by others both orally and by letter. 

In the event that the obvious inference concerning a urine-borne carcinogen is 
correct, the possibility of the development of papillomas of the rectosigmoid 
following ureterosigmoidostomy suggests itself. Since confirmation of this theory 
would be of important biologic significance, I take this opportunity to urge 
autopsy examination of the large bowel of bladder tumor patients dying after a 
long interval following ureterosigmoidostomy. 





SACRAL NEUROTOMY FOR THE SPASTIC NEUROGENIC 
BLADDER 


JOHN F. PATTON anv H. G. SCHWARTZ 
From the Sections on Urology and Neurosurgery, Department of Surgery, Washington 
University School of Medicine and Barnes Hospital, St. Louis, Mo. 

One of the major obstacles to normal social existence in patients with spinal 
cord injuries is disturbed function of the urinary bladder. Munro has been in 
the forefront of attack on this problem and has had signal success in developing 
satisfactory bladder control by early institution of tidal drainage. Either be- 
cause of known factors beyond control, or for other reasons, suitable bladder 
function may not be obtained in some patients. It has been noted by Miiller 
and by Denny-Brown that satisfactory automatic bladder activity may occur 
in subjects with complete destruction of the conus or cauda equina. Freeman and 
Heimburger found that capacity of previously hypertonic contracted bladders 
increased following section of anterior lumbosacral nerve roots, performed for 
relief of spasticity in paraplegic patients. Chemical interruption of lumbosacral 
nerves by subarachnoid alcohol injection has been shown by Shelden and Bors 
to improve bladder function in a high percentage of paraplegics. Meirowsky and 
his co-workers have demonstrated the possibility of establishing satisfactory 
bladder automaticity by more limited nerve section. This less extensive operation 
is particularly suited to individuals with incomplete paraplegia without dis- 
abling mass muscle spasm of the lower extremities. Bors has recommended 
pudendal nerve block or section for restoration of bladder balance. This nerve 
arises from the second to fourth sacral roots and innervates the striated muscles 
of the pelvic floor. Limited sacral neurotomy has been effective in the following 
case. 


CASE REPORT 


J.C.C. (Hist. No. 180744), a 36 year old white woman, was admitted to Barnes 
Hospital for the first time on January 29, 1950, because of frequency, urgency, 
nocturia and incontinence. In 1932, the patient sustained a spinal cord injury 
secondary to compression fracture of the twelfth thoracic and first lumbar verte- 
brae. Treatment consisted of immobilization with a body cast. After 3 months 
of apparently complete motor and sensory paralysis below the waist, there was 
gradual improvement in motor power. There was an initial 3-week period of 
inability to void, necessitating catheterization; subsequently there was poor 
bladder control. The latter has consisted of frequency with low capacity; com- 
plete emptying could not be achieved by straining or manual compression. She 
noted that response to bladder sensation was extremely prompt, resulting in 
soiling her clothing unless she could reach a toilet immediately. Bowel movements 
were kept under fairly good control by daily laxatives. The patient was married 
in 1933. There were no pregnancies. She reported that sexual sensation was 
deficient, with orgasm during intercourse occurring perhaps once a month. Happy 
domestic relations with her intelligent and sympathetic husband were maintained 
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despite the fact that sleep was interrupted by frequency of urination at night 
(6-15 times). 

On admission, the patient was a bright, cheerful young woman. Blood pressure 
was 148/80. There was moderate kyphosis at the thoraco-lumbar junction. Gait 
was surprisingly good without requiring support, despite weakness of both lower 
extremities. There was symmetrical atrophy and weakness of the gastrocnemius, 
tibialis anticus and extensor hallucis longus muscles. There was contracture of 
the flexors of the toes, more marked in the left. Knee jerks were active; ankle 
jerks were absent. Anal sphincter tone was poor. There was hypalgesia from the 
first to the fifth lumbar dermatomes on both sides, and complete loss of pain 
sensation below the fifth lumbar dermatome on the right; on the left, there was 
patchy sparing of pin prick sensation around the vagina, perineum and anus. 
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Fiac.1. A, cystometrogram showing reduced capacity (110 cc) and hypertonic bladder. B, 
cystometrogram following novocaine block of $2 and 83. Capacity is increased to 375 ec 
with good voiding pressure. 


Touch sensation was diminished below S1. Position and vibratory sense were 
present. 

Bladder capacity was found to be 120 cc, with 70 cc residual. Cystoscopy and 
cystometry revealed a contracted bladder with marked trabeculation and con- 
tracture of the vesical neck. Pyelography revealed a normal upper urinary tract. 
Transurethral resection of the bladder neck was performed on February 1, 1950. 
Subsequently the patient voided with less difficulty and improved stream, but 
continued to have frequency, and voided only small quantities. 

Cystometrogram on February 7, 1950 (fig. 1, A) showed a capacity of 110 cc 
and evidence of hypertonicity. Bilateral novocaine injection of the second and 
third sacral nerve roots resulted in increased capacity and good voiding pressure 
(fig. 1, B). Repeated block of these same roots with nupercaine in phenol and 
benzyl alcohol resulted in improved capacity (600 cc) and marked reduction in 


frequency over a 24 hour period, following which she reverted to her previous 
state. 
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On the basis of temporary improvement after nerve block, operation was 
performed on February 27, 1950, consisting of bilateral section of the second and 
third sacral nerves at their individual vertebral foramina. Tidal drainage was 
maintained for 8 days after neurotomy. The catheter was then removed, and the 
patient was able to void without difficulty. Figure 2, A shows the cystometro- 
gram 15 days postoperatively. She has continued to have good bladder function 
(fig. 2, B), has no nocturia, frequency, or urgency. Motor power of the lower 
extremities has not been affected, nor is there any objective sensory change. The 
patient reports increased sexual gratification with orgasms occurring more fre- 
quently. In June 1951, her menstrual period was protracted and she complained 
of headache and shortness of breath. She was found to have hypertension (210/ 
130) and was re-admitted to the medical service for study. During the course 
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Fig. 2. A, cystometrogram 15 days after bilateral sacral neurotomy, S2 and 83. Patient 
voided 200-750 cc with capacity over 800 cc. No incontinence. Residual 5 cc. B, eystometro- 


gram 16 months after sacral neurotomy. Patient voids 4 to 5 times a day, goes 10 hours at. 
night and no incontinence. 


of this hospitalization, cystometrogram was found to be essentially normal 
(fig. 2, B). Cystoscopy revealed only mild trabeculation, and the upper urinary 
tract was found normal by pyelography and differential function. 


DISCUSSION 


There has been some confusion in terminology concerning the presence of a 
“reflex” and ‘“‘autumatic” bladder. In many instances the terms are used inter- 
changeably. It is desirable to limit the term ‘‘reflex bladder’’ to those cases 
where bladder function depends upon the integrity of a segmental reflex are in 
the lower part of the spinal cord or conus. This type of vesical function is the 
most frequently encountered in patients with cord injury, and presents the 
group in which Munro has effectively taken advantage of reflex activity to pro- 
duce a satisfactory bladder. 

“Automatic” bladder function occurs in cauda equina lesions, where innerva- 
tion by way of segmental spinal connections is interrupted. Clinical observation, 
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cystometric study, and cystoscopy suggest that relaxation of the vesical wall, 
bladder neck and perineal muscles follows limited sacral neurotomy just as it 
does after complete lumbosacral rhizotomy. Since the bladder neck is believed 
to receive a significant portion of its nerve supply by way of the lumbar nerves, 
an explanation for relaxation of the neck following a procedure which does not 
interrupt the lumbar nerves must be sought. It is conceivable that opening of 
the bladder neck is facilitated by relaxation of the pelvic floor. An alternative, 
and perhaps more acceptable physiologic explanation may lie in the fact that 
afferent impulses from spastic perineal muscles enter the cord through sacral 
roots and reach the internuncial pool of the bladder center in the lower spinal 
cord, where they play upon the efferent fibres which go out through the lumbar 
nerves to the bladder neck. Reduction of afferent impulses after release of spas- 
ticity in the perineal muscles would reduce the effect in the internuncial pool 
and cut down on the intensity of efferent stimuli reaching the bladder neck. The 


validity of such a mechanism might be tested by differential sacral posterior 
root section. 


SUMMARY AND CONCLUSIONS 


A case is presented in which a spastic bladder secondary to spinal cord injury 
was converted into a satisfactorily functioning organ following limited bilateral 
sacral neurotomy. 


A distinction is made between “reflex”? bladder and “automatic” bladder. 
The mechanisms by which relaxation of the bladder neck occurs after section of 
the sacral nerves is discussed. A theory is presented with postulates that fewer 
stimuli reach the bladder neck from the internuncial pool of the lower spinal 
cord because of afferent impulses from spastic perineal musculature. 
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Dr. GERSHOM J. THOMPSON 
Dr. THOMAS D. MOORE 
Dr. EDGAR BURNS 
Dr. WILLIAM J. ENGEL 
Dr. A. I. DODSON 


DISCUSSION 


Dr. WiuuiAM F. Braascu (Rochester, Minn.): As I sat here listening to the 
interesting papers and looking at the wonderful films that were shown this 
morning, I could not help but think of the contrast between urography of some 
forty years ago and that of the present. 

Our last book on urography had 1700 illustrations. As large a volume as it is, 
still it did not deal with some of the urographic problems shown this morning. 
The next edition will have to add much more material. For example, we did not 
say half as much about Bill Engel’s subject as he told us this morning. It is 
wonderful to see the progress that is being made. 

In order to make a diagnosis of a lesion in the urinary tract we now have at 
our disposal excretory urography, retrograde urography, perirenal insufflation, 
both by the sacral and lumbar routes, tomagraphy, laminography, different types 
of aortography, etc., all with various ramifications. 

With all these tests at our disposal, one wonders if our diagnostic procedures 
might not at times become too complicated to warrant the information made 
available. For many cases the additional information gained by some of these 
tests is not of great practical importance. After all, when in doubt, surgical ex- 
ploration may be a more simple procedure. We may have to use all of these 
urographic methods in some cases, but in the best interests of the patient, surgical 
exploration may be much easier than the more complicated diagnostic proce- 
dures. 

Dr. GitBertT J. THomas (Santa Monica, Calif.): It is refreshing, to those of 
us interested in the activity of the American Board of Urology, to see so many 
unusual films and to hear the discussions which have just been presented. One of 
the greatest difficulties that we have during the examination of candidates is 
the candidate’s inability to properly interpret urograms. I think if I had a com- 
pilation of the reasons for failure of candidates during this examination the 
inability to properly interpret urograms would head the list. 

I hope that you will teach, those of you who are teaching, all of us should be, 
the residents and students under your supervision to read urograms and to 
interpret them. 

Although I believe that the urologists should teach the residents how to read 
urograms, I want to say that we must not sell the radiologists short. At the 
University of California at Los Angeles, where I have the service, we insist that 
the urological resident and students should be taught to interpret urograms by 
the urologist and we assign one attending man each week to carry out this tour 


* These presentations will not be published at this time. Editor 
A 
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of duty. We also, however, ask the roentgenologist to rebut some of this informa- 
tion and some of the interpretations that we make. It has been quite surprising 
to find that the roentgenologists interpret a great many shadows; of course, that 
is his job, that are of interest to the urologists that we did not see or recognize. 

During the last 15 years, roentgenography, or the taking of films has improved 
very much, particularly since I studied urology. At this time, we rarely considered 
the soft tissue outline as shadows, because in doing so we were usually wrong. 
However, at the present time, I think the roentgenologist can show us many 
conditions on the film that are interesting and soft tissue shadows that are 
important to the urologist. 

I try to change the terminology of the first film that is made of a patient being 
studied by the urologist. I ask my residents and the x-ray technician to call this 
film an exploratory abdominal film, not alone a film of the kidneys, ureters and 


bladder. The correct interpretation of a roentgenogram requires both the help 
of a urologist and roentgenologist. 





MEGALO-URETER AND RELATED CONDITIONS IN CHILDREN: 
REPORT OF SIX CASES 


JOHN K. ORMOND 
From the Henry Ford Hospital, Detroit, Mich. 


I wish to show you 6 cases of ureteral dilatation in children. Three of these I 
believe to be true instances of megalo-ureter; one is definitely on an obstructive 
basis; and the other two I cannot classify satisfactorily. These 6 cases are of 
interest because of their course and because of the type and results of the treat- 
ment they received. 


CASE REPORTS 


Case 1. Henry Ford Hospital No. 103487. This patient came to our attention 
in 1928. He was then a handsome, vigorous, healthy appearing boy 6 years old 
and was brought to the Pediatric Department because of enuresis. On examina- 
tion pus was found in the urine and the phenolsulfonphthalein test showed 23 
per cent in 2 hours. He was found to have over 500 cc residual urine and a cysto- 
gram was made (fig. 1). Cystoscopy disclosed a moderate degree of trabeculation ; 
widely open, but not rigid ureteral orifices; no diverticula. No valves or other 
obstruction of the prostatic urethra were found. 

About this time, Hinman had first described an operation for megalo-ureters. 
He recommended nephrostomy, straightening of the ureter, excision from the 
lower end to shorten the ureter, with re-implantation into the bladder. I advised 
that this operation be performed, but after consultation, the parents decided 
against any operation. We were able to follow this patient’s career until his death 
about 12 years later. I am indebted to Dr. Robert McArthur of Detroit for the 
details and for the pictures which I shall show. 

The patient developed normally; he was an athletic, social and intellectual 
leader in high school and college. The pyuria persisted all his life. This was be- 
fore the era of antibiotics. In the middle of his sophomore year, when he was 19 
yéars old, he one day found that his pencil dropped from his hand. He immedi- 
ately took a train to Detroit, arrived at home at 7 p.m., was in coma by 11 p.m., 
and died the next day. An autopsy was done and I show you now the pictures of 
his urinary tract. Outside the urinary tract no abnormalities were found (fig. 2). 
As you can see, the bladder while somewhat thickened, is not particularly en- 
larged and there is no obstruction at the orifice. The ureters are hugely dilated 
and tortuous and the kidneys are reduced to mere shells. 

If the patient had undergone an operation, would the result have been any 
better? Probably not. This boy was a source of pride and joy, tempered with 
anxiety, to his parents for 19 years. He himself did not realize his condition and 
lived a happy and successful life and died without pain or long drawn out illness. 

Case 2. A baby girl was first seen at the age of 21 months; she was sent by 
her physician with a history of recurrent attacks of fever and pyuria during the 
past 3 months, and brought with her a cystogram which showed reflux up both 
ureters. She was a small but healthy appearing child. 
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Cystoscopic examination showed a somewhat enlarged but not trabeculated 
bladder with no sign of any obstruction at the orifice, and with a widely open 
left ureter, and a normal appearing right one. Pyelograms and a cystogram 


Fig. 2 


showed reflux up the left ureter into a dilated pelvis; no reflux on the right but 
considerable dilatation of the upper two thirds of the right ureter and some 
dilatation of the pelvis. According to the indigo carmine test, the function of 
the right kidney was almost normal, but on the left it was diminished. 
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Our impression was that we had here an early case of megalo-ureter: one in 
which treatment would be indicated, if ever. We had been impressed by the fre- 
quent association of megalo-ureter and megacolon, and Svenson had published 
his work on the cause and treatment of the latter condition, and we decided to 
try a somewhat similar treatment to the ureters of our patient. Operation was 
done first on the left side in the following manner: A rubber catheter, No. 12, 
was passed up the ureter, and the ureteral orifice circumcised and the intramural 
portion dissected free. The ureter was then drawn down into the bladder and 1144 
inches of its lower end excised. A No. 8 catheter was then substituted for the 
No. 12 and the caliber of the ureter reduced by excision of a ribbon of ureteral 


wall as far up the ureter as we could reach, and the ureter repaired about the 
catheter. 


Fia. 3 


Convalescence was uneventful. Four months later cystoscopy showed the left 
ureteral orifice widely open, drawn back of and above its former position. The 
right orifice showed larger than before and cystogram showed apparent anatomi- 
cal improvement on the left (or operated) side but definite reflux and increased 
dilatation on the right. A month later cystoscopy corroborated this. Because of 
the apparent improvement in the left and apparent deterioration on the right, 
the same operation was done on the right as had been done on the left. Again 
convalescence was uneventful. Cystogram 5 months later showed both ureters 
dilated, possibly a little more than before, but the pelves showed no further 
dilatation. Cystogram 5 months after this showed much the same picture. 
She has had several sessions with fever and pyuria since. Her mother writes 
that she is growing and seems very well between attacks. 
The best we can say in this case is that apparently the operation did no harm. 
Case 3. Henry Ford Hospital No. 583114. When first seen the patient was 2 
years old, well enough grown but rather pasty in appearance. Her urine was 
milky with pus, and she had had frequency and polydipsia for more than a 
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year. Her systolic blood pressure was 140, hemoglobin 10.1 gm. per 100 cc of 
blood, nonprotein nitrogen 51. Urinalysis disclosed much pus and albumin and 
a specific gravity of 1.008. 

Cystoscopy and cystograms resulted in a diagnosis of megalo-ureter, with 
far advanced destruction of both kidneys, the right being more damaged than 
the left. The bladder showed some hypertrophy and the ureteral orifices were 
widely open, but no obstruction could be demonstrated (fig. 3, A). 

At the first operation a left nephrostomy was done and the redundant upper 
part of the ureter excised with re-anastomosis of the cut ends. So much improve- 
ment in her condition followed this that the same operation was done on the 
right side 10 weeks later. The nephrostomies closed without undue delay and 
for a time she was markedly improved. The urine became grossly clear, though 
it never became entirely free from pus cells. 

Later her condition deteriorated and a third operation was done. The lower 
ends of both ureters were excised; the caliber of each ureter was reduced by ex- 
cising a ribbonlike longitudinal strip with repair of the ureter about a No. 12 
catheter, and the lower ends then drawn down into the bladder through the 
original site of insertion. 

Healing took place without undue delay, and 11 weeks later a cystogram 
showed extensive reflux bilaterally into large ureters and into the renal pelves 
(fig. 3, B). This looks like a failure. However, 11 months later (last December) 
she was in surprisingly good condition, with normal weight and height and with 
clear urine. Urinalysis showed specific gravity 1.008; albumin, a faint trace; no 
sugar and an occasional pus cell in the centrifuged specimen. 

The treatment was unorthodox in that both ends of both ureters were excised, 
apparently with no bad result. We have certainly done this child no harm, for 
she is in far better condition than when we first saw her. How permanent this 
improvement may be is open to grave doubts, remembering the years of vigor 
of the boy described in the first case report. 


Discussion. I believe all three of these are cases of true megalo-ureter. We may 
define megalo-ureter as a congenital condition in which are found dilated atonic 
ureters, with reflux on filling the bladder; with consequent pelvic dilatation not 
in proportion to the ureteral dilatation; with no evidence of organic obstruction 
in the ureter, bladder or urethra, past or present; and with no associated neurologi- 
cal condition such as meningocele or spina bifida. 

As we review the literature, two things stand out: 1) many cases reported as 
megalo-ureter are really hydro-ureters on an obstructive basis; and 2) truemegalo- 
ureter is often associated with megacolon (Hirschprung’s disease) and mega- 
esophagus. This association suggests that they may have a similar etiology. 

The names most prominently connected with the condition are: Saintu, Papin, 
Legueu, Braasch, Ockerblad, Hepler, Hinman, Granville Crabtree, Eisenstaedt, 
Caulk, Meredith Campbell and E. W. Campbell. 

Five years ago E. W..Campbell read before this society and in this place a 
paper on megalo-ureter. I quote from his conclusions: “Evidence has been given 
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to prove the existence of two distinctly different types of congenital ureteral 
dilatation, which are now termed megalo-ureter. It is suggested that the term 
megalo-ureter should be reserved solely for the enormous congenital ureteral 
dilatations with atonic ureteral orifices and dilated renal pelvis, the type orig- 
inally described by Saintu. 

Huge congenital dilatations of the ureter with normal terminal spindles should 
be called congenital hydo-ureter, because obstruction is the most probable 
cause.” 

Since the appearance of this paper there have been some important develop- 
ments in this connection. At that time there were 5 theories as to the etiology 
of this condition and since then another one has been added and may well prove 
to be the true explanation. 

The five previous theories were as follows: 

1) That a stricture of the ureter had been present, had been overcome by the 
progressive ureteral enlargement and had disappeared ; 

2) That a valve had been present and had likewise disappeared ; 

3) That there was achalasia of the ureter; that is, a dys-synchronization be- 
tween the peristalsis of the ureter and the relaxation of the outlet; 

4) That there was a neuromuscular disturbance of the ureter; and 

5) That there was a developmental anomaly in which the ureter retained its 
early embryological relative size. 

The sixth and most recent theory is the result of the work and observations of 
Svenson of Boston. He showed definitely that the dilatation of the colon in 
Hirschprung’s disease is brought about by the congenital absence of the ganglion 
cells of Auerbach’s plexus in the terminal portion of the sigmoid causing a lack 
of peristalsis in that region and, in effect, an obstruction. Complete cures have 
been obtained by excising the terminal portion of the sigmoid and then re-anas- 
tomizing the sigmoid to the rectum. Svenson and his fellow workers had their 
attention drawn to megalo-ureter by its frequent conjunction with megacolon, 
and found in cases of megalo-ureter they studied, that there was a marked diminu- 
tion in the ganglion cells usually found concentrated around each ureteral orifice 
in the adventitia of the bladder. They suggest that there is, therefore, a mal- 
developed parasympathetic nerve supply to the bladder, resulting in lack of 
detrusor power, so that it fills up until the intravesical pressure causes emptying. 
The treatment they tried was suprapubic drainage for several months, and after 
that the use of manual compression of the lower abdomen when voiding. This 
resulted in diminution in size of the ureters and in improved health of the pa- 
tients. This may well be the solution of the problem of the etiology. Time will 
tell how permanent the improvement resulting from the recommended treat- 
ment will be. It is not a cure—only palliation. And we are still left with the 
problem of reflux unsolved. 

I will now describe three other interesting cases of ureteral dilatation in 
children. 

Case 4. Henry Ford Hospital No. 511238. This boy was seen first at the age of 
17 with a history of nycturia, frequency and urgency since early childhood. Pus 
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had been found in the urine on many occasions. He was a sallow, anemic, under- 
nourished boy. The nonprotein nitrogen was 23 mg. per 100 ce blood and his 
hemoglobin 10.9 gm. per 100 cc blood. 

On cystoscopy what was thought to be an opening of a diverticulum was seen 
on the right. The ureteral orifices were not found and no indigo carmine ap- 
peared in 10 minutes. No valves were seen in the posterior urethra, but there 
seemed to be constriction of the orifice. Cystogram showed what could be inter- 
preted as a partial filling of a voluminous bladder or diverticula and partial 


filling of a very voluminous right ureter (fig. 4, A). Excretory pyelogram showed 
nothing. 


Fic. 4 


Suprapubic cystostomy was done and the patient was sent home, to return at 
intervals to have the tube changed. At the end of 5 months he had gained 40 
pounds in weight and looked and felt well. His nonprotein nitrogen was normal 
and the phenolsulfonphthalein test showed 8 per cent in 1 hour. Cystograms 
showed huge distended ureters and marked hydronephrosis (fig. 4, B). Trans- 
urethral resection of the bladder neck was done, following which he voided 
freely, with a good stream and the cystostomy promptly closed. However, 
there was always a large amount of infected residual urine which we thought 
was largely retained in the huge ureters. 

He disappeared from our observation for 22 months and returned following a 
right sided convulsion. At this time the nonprotein nitrogen was 155; CO», 12; 
hemoglobin 9.8; serum chlorides 653; and blood pressure 134/82. He had done 
satisfactorily at home until 3 months before admission when the urinary stream 
began to decrease in caliber, he had to strain to urinate and he lost weight. 

On admission there was 650 cc clear residual urine. An indwelling catheter 
was inserted for a few days and his electrolytes returned to normal but the non- 
protein nitrogen remained elevated, never falling below 120. Cystogram showed 
a small bladder but huge ureters (fig. 4, C). He commenced to void a good stream 
and was sent home. A month later he returned following 2 convulsions and died 
in uremic acidosis 3 weeks later. 
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Nothing unexpected was found at autopsy. 

This is probably not a case of true megalo-ureter. The primary lesion was 
probably obstruction at the bladder neck and if it were corrected early in child- 
hood the ureteral dilatation would not have occurred. 

Case 5. Henry Ford Hospital No. 648641. This is a 4-year old boy who had 
developed normally. He had had no symptoms, except some urinary dribbling 
until he had a convulsion 9 months before. Neurological examination at that 
time showed nothing abnormal. Six months later he had another convulsion. 
He then was taken to a urologist who made excretory urograms which showed a 
large and tortuous right ureter with right hydronephrosis. None of the medium 
was seen on the left side. Following a third convulsion he came to our attention 
bringing the former x-rays with him. 

On cystoscopy, we were able to find both ureteral orifices and made a left 
ureterogram. The bladder was quite voluminous with a suggestion of hour glass 
configuration, but there was no evidence of obstruction at the orifice. Urine 
showed specific gravity of 1.010, a faint trace of albumin, no sugar and no pus. 
The nonprotein nitrogen was 38 and the hemoglobin 11.8. He had an unusually 
large head, but a careful neurological examination showed no abnormality. 

Operation was done in two stages: first, bilateral nephrostomy and freeing of 
adhesions between kinks of the upper ureters, which were not greatly dilated; 
and, second, cystostomy, freeing of lower ureters and excision of 8 inches of the 
left and 5 inches of the right ureter, thus straightening them. No valve or ob- 
struction was found at either ureteral orifice, nor at the urethral orifice. The blad- 
der was voluminous, slightly thickened and showed fine trabeculation. 

Six weeks postoperative the cystostomy wound was healed, there was no uri- 
nary frequency, the urine was grossly and microscopically clear; his appetite 
was good and he was lively and vigorous. 

Four months later he had another convulsion and was again admitted to the 
hospital with a nonprotein nitrogen of 120 but an uninfected urine. 

He was discharged a few days later with a nonprotein nitrogen of 42 and urine 
- showing specific gravity of 1.008, a faint trace of albumin and no pus. 

Excretory urograms showed no sign of the medium. 

He seems well, but has a tremendous thirst. 

We have not made cystograms on this boy since operation. In view of the 
clear urine, we hesitated to chance the introduction of infection. 

The prognosis is poor. The operations were apparently useless. This may be 
another case of megalo-ureter. 

Case 6. Henry Ford Hospital No. 648674. This was a boy 2!4 years old. His 
illness began 3 weeks before admission with slight fever. He was admitted acutely 
ill, with fever and marked pyuria and he was found to have 50 cc residual urine. 
The nonprotein nitrogen was 22, hemoglobin 8.2. The urine showed specific 
gravity of 1.010 and there was much albumin and pus. 

Cystoscopy showed some trabeculation of the bladder; no gaping of the 
ureteral orifices which were catheterized with catheter No. 5. The urine from 
the right showed a few pus cells, that from the left many. Indigo carmine ap- 
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peared in poor concentration on the right in 7 minutes. It was not done on the 
left (ureters were catheterized and pyelograms made separately). Cultures 
showed gram negative bacilli from each kidney and the cystogram showed 
marked reflux and a large ureter on the left. Pyelograms showed bilateral hydro- 
nephrosis and hydro-ureter, more marked on the left. The right ureter showed a 
bulbous dilatation at the lower end suggesting some obstruction at the orifice, 
though there was no ureterocele and the catheter entered easily. 

Three operations were performed: 

1) Bilateral nephrostomy, straightening of the upper ureters and excision of 
redundant portions. On both sides there was markedly purulent hydronephrosis 
and hydro-ureter. 

2) Excision of a ribbon of tissue from each lower ureter, narrowing and straight- 
ening it. On the right the pocket of the ureter below the orifice was also excised. 
The intramural portion of the ureters were not disturbed. 

3) Transurethral resection of a small amount of tissue from the bladder neck. 

Two weeks after the resection a cystogram showed reflux on the left, but 
improvement in the ureter. Suprapubic and cystotomy wounds healed a few 
weeks after the resection. Three months later his urine cleared and has remained 
clear. He has gained in weight, seems perfectly healthy and his father says he 
is full of energy. He has enuresis and ocacsionally has an accident in the day- 
time, but this is not infrequent in boys his age. The phenolsulfonphthalein 
output in February 1922 was 25 per cent in 2 hours. 

The evidence in this case points to obstruction as the cause of the condition. 


The patient has been much improved by the treatment, but whether all the 
operative procedures were necessary or advisable is questionable and it is doubt- 
ful if the improvement will be permanent. 


CONCLUSIONS 


We have reported 6 cases of ureteral dilatation in children, and the operative 
treatment used in five of them. 

Some conclusions seem justified: 

1) Reflux up the ureters is not amenable to operative treatment. 

2) It seems probable that removal of part of the ureter to remedy tortuosity 
and kinking resulting from long continued reflux may be useful. 

3) Excision of both ends of the ureter with re-establishment of continuity does 
not result in harm. 

4) The work of Svenson and his associates makes it very probable that in the 
past efforts to remedy or palliate megalo-ureter have been misdirected; that the 
bladder is the seat of the trouble and not the ureter. ; 

5) Up to date no means of permanently remedying the condition known as 
megalo-ureter has been devised. 
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DISCUSSION 


Dr. Wytanp F. LEADBETTER (Boston, Mass.): I would like to discuss Dr. 
Ormond’s paper briefly. I have been working with Dr. Swenson during the past 
year in Boston, and I have come under his spell so far as the explanation for 
some instances of megalo-ureter is concerned. 

It would seem that megalo-ureters fall into several groups. The chances are 
that there are certain of them that are due to a deficient innervation of the 
bladder itself; in other words, that there is deficient ganglion cell innervation of 
the bladder itself. In such cases reflux of urine into the ureters is due to primary 
vesical dysfunction resulting from high intravesical pressure which gradually 
decompensates the ureterovesical valve mechanism. When the bladder con- 
tracts, urine is forced up one or both ureters. Not every case shows bilateral 
reflux, as you know. It may be only on one side. 

There are certain other cases where the difficulty actually seems to be in the 
lower ureters. This may be more or less the same situation which is found in 
Hirschsprung’s disease—a segment with deficient innervation which blocks peri- 
staltic activity. It is difficult to be sure about the presence or absence of ganglion 
cells in these ureters because in going into the matter it appears that the ganglion 
cells are not in the ureteral wall, but are in the adventitial tissue alongside the 
ureter. Unless an adequate specimen is obtained, one cannot be sure whether 
the innervation of the lower ureter is normal or not. 

In order to intelligently treat such cases, it seems to me that we must know, 
first, whether the deficiency is in the bladder or whether there is deficiency also 
or only in the lower ureters. If the deficiency is in the bladder, it does not seem 
possible to do any type of surgery which will prevent or correct the reflux. 

On the other hand, if the deficiency is in the lower ureters, it may be possible, 
by appropriate surgery and removing the segment of the lower ureters which 
are abnormal, to correct the situation in this type of case. 

Furthermore, it is desirable to know whether the ureteral tone, whether the 
muscle tone and the peristaltic activity are normal or perhaps increased, because 
if the ureter does not function normally, I do not see how one can plan any pro- 
cedure short of external drainage that is going to help. 

I do not believe that Dr. Swenson has reached a point where he can be certain 
about the exact status of neuromuscular dysfunction, but I think it may be 
that he will. 

If it is impossible to correct bladder function in these cases, the only way that 
we can provide any permanent functional situation which would protect the 
upper urinary tract would be probably to put the ureters, if they are functionally 
normal, into something else. I imagine that probably the best way to do it would 
be to do a colostomy and prepare a lower bowel segment to implant these ureters 
so that reflux will not occur. I do not think it is possible on the basis of any 
operations on the bladder. 

I believe if we can work up a series of diagnostic criteria, we can pick out cer- 
tain cases in this megalo-ureter group which can be really cured. 
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Dr. Joun K. Ormonp (Closing): I am very much interested in what Dr. 
Leadbetter said about transplanting the ureters. I don’t really see how you could 
transplant ureters as large as those I showed in my first film into the bowel, and 
as far as cutaneous transplants are concerned, I wonder if it is worthwhile in 
these children? 

It seems to me the first boy I described lived about as happy and as complete 
a life as anybody could, and I wonder if the life of others would be prolonged 
enough to make anything like a cutaneous transplant or transplant even to the 
bowel worth doing with such large ureters. 

Anothing thing I believe is that the ureters, when they get to that point, do 
not have any function. They are mere tubes and the urine is expelled by the 
pressure of the surrounding organs or by gravity. 

I was interested to hear Dr. Leadbetter speak of unilateral megalo-ureter. My 
impression has been that if there is a large ureter present, it is a hydrolateral 
large ureter. 

I think the work of Dr. Swenson is probably the most interesting and the 
most productive work that has been done in this line. Certainly as we review 
the literature of megalo-ureters, we do not find any patients who have been 
benefited by anything that has been done previously. 





BILATERAL ADRENALECTOMY FOR CARCINOMA OF THE 
PROSTATE GLAND: PRELIMINARY REPORT 


WILLIAM J. BAKER 
From the Urological Services of Cook County and St. Luke’s Hospitals, Chicago, Ill. 


Bilateral adrenalectomy has been used by us in patients whose carcinoma of 
the prostate gland and symptoms have not been controlled by open prostatic 
surgery or revision of the obstructive vesical neck, estrogens, bilateral orchiec- 
tomy, with and without deep roentgen therapy. The indications have been 
limited to the patient who has so much metastatic pain that regular doses of 
analgesics and sedatives have been required. These patients are miserable 
physical specimens. It was reasoned that any relief or well being which could 
be obtained from bilateral adrenalectomy without too much mortality or mor- 
bidity would justify the production of Addison’s disease. 

The problem of expense to the patient must be considered. The many labora- 
tory studies before, during and after the procedure are very expensive. The 
cost of replacement therapy is between 60 cents and a dollar a day. The span of 
life after the procedure will probably vary a great deal. Therefore, the total 
cost of replacement therapy will vary likewise. 

The next problem is related to the pre- and postoperative care of these pa- 
tients. It must be admitted that our lack of mortality, complications and low 
morbidity is due to the skillful management of these patients by a very coopera- 
tive and faithful internist. The management of patients with Addison’s disease 
is a real chore and must be considered seriously. The outline of our management 
is similar to that of Huggins and Bergenstal and is as follows: 

1) Check date of surgery with urological service. 

2) The day before surgery: 

a) Cortisone acetate, intramuscular, 50 mg. at 6 a. m., 12 noon, 6 p. m., 
and 12 midnight. 

b) Desoxycortisone, intramuscular, 5 mg. at 6 a. m. 

c) Enteric coated sodium chloride tablets, oral, a total of 5 gm., as fol- 
lows: gm. i at 5 p. m., 6 p.m., 7 p. m., 8 p. m. and 9 p. m. 

The day of surgery: 

a) Cortisone acetate, intramuscular, 150 mg. at 7 a. m. 

b) Desoxycorticosterone, intramuscular, 5 mg. at 7 a. m. 

c) During surgery, intravenous, 500 cc 0.9 per cent saline, 500 cc plasma. 

d) After surgery: 
Cortisone acetate, intramuscular, 50 mg. q. 4 hours. 

First day after surgery: 

a) Cortisone acetate, intramuscular, 50 mg. q. 6 hours. 

b) Desoxycorticosterone, intramuscular, 5 mg. at 8 a. m. 

¢) Enteric coated sodium chloride tablets, oral, gm. i, t. i. d. 

Urological service will take note of the following when the postoperative 

orders are written: 
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a) It would seem desirable not to give patient morphine or other opiates 
before surgery. 

b) The patient should not receive morphine or other opiates after surgery. 

c) If sedatives are needed, 50 mg. doses of demerol are preferred. 

d) Blood pressure readings will be recorded every 2 hours for 2 days after 

’ surgery. 

e) Daily determination of blood sugar, and serum sodium and potassium 

will be made for 1 week after surgery and twice a week thereafter. 
The further management of these patients, if there are no other complicating 
endocrine disturbances, can be outlined as follows: 


BASIC REQUIREMENTS 
1) Diet: 

Moderately high carbohydrate, high protein and low fat. 

Prolonged fasting is not well tolerated. 

A gain in weight is usually not desirable unless there has been considerable 
weight loss. 

Extra sodium chloride in the diet. Liberal use of salt at the table or salt 
tablets. 

Adequate fluid intake. 

Cortisone: 

Daily requirements about 25 mg. daily, orally, morning and evening. 

Additional 12.5 mg. or 25 mg. for periods of stress. 

Some patients need only 12.5 mg. daily and others 37.5 mg. twice daily. 

The total dosage must be individualized. 

Desoxycortisone acetate is usually not necessary. 


INSTRUCTIONS TO THE PATIENT 


The management of a patient with surgically induced adrenal insufficiency 
presents problems which are analogous to the management of a diabetic. The 
patient should be educated in the same way so that he may maintain proper 
daily control and meet any emergency which might arise. 

The patient should be provided with an identification card which states his 
condition and the amount of cortisone which he is receiving. The name of his 
physician and hospital should be stated with instructions to take the patient to 
the hospital in the event of any crisis or sickness. The patient is told that if he 
experiences a sudden weakness or collapse, nausea or vomiting, to swallow one 
cortisone tablet and then telephone his doctor. 

It has been found advantageous for the patient to keep a notebook of his 
daily progress in which he notes how he feels each day, any unusual pain or dis- 
comfort, weight, amount of cortisone, salt tablets and estrogen used, and the 
result of his urine test for sugar. When the patient is seen for a follow-up visit, 
his physician can record the weight and blood pressure in the patients notebook. 
If this notebook remains with the patient, it affords the patient a certain protec- 
tion if he is seen during a crisis by another physician. 
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TECHNIQUE 


The surgical removal of an adrenal is not difficult under the following condi- 
tions. Considerable time is allowed the anesthetist to give intratracheal anes- 
thesia. This permits easy repair of the pleura without drainage, if a surgical rent 
of that structure is made. It was decided to remove one adrenal at a time to 
permit adjustment of these poor risks to the procedure and disturbed physiology. 
The second adrenal is removed about 2 weeks later. It has been argued that to 
remove one adrenal at a time, makes the physiological studies more difficult. 
We have not found this so. It does eliminate a 24 to 72 hour bedside vigil by the 
internist. In three instances, the patients felt so well after the removal of one 
adrenal, that they did not want the second one removed. The remaining adrenal 
gland, when it was removed, was larger than the other adrenal gland. The pa- 
tient is placed in the kidney position. An incision is made along the twelfth rib 
and this structure is removed. The upper pole of the kidney is mobilized enough 
to bring the renal pedicle into view. This incision permits a full view of the 
adrenal gland and easy management of all blood vessels to the region. The 
arterial blood supply of the adrenal varies a great deal but the arteries are usually 
small and produce no troublesome bleeding. The adrenal vein is usually large 
and must be ligated carefully. The anesthetist is ready to give intravenous 
adrenalin if the systolic blood pressure falls below 100. This has never hap- 
pened. In two instances, the pleura was opened at its external lower angle but 
was easily repaired and no complications followed. The right adrenal gland is 
usually higher and more difficult to remove. The wounds are closed with drain- 
age. There has been good healing in all instances. One wound abscessed after 
the patient had gone home. This wound has continued to drain for 9 weeks. It 
now appears that this wound will heal completely. 

It was reasoned that oral estrogens should be continued because there are 1.7 
to 8 mg. per diem of urinary 17-ketosteroids present after the testes and adrenals 
have been removed. It is reported that oral cortisone breaks down to leave a 
variable small amount of measurable urinary 17-ketosteroids. It is believed that 
the continuous administration of estrogens has prevented refractory patients 
after bilateral adrenalectomy. Five milligrams of oral stilbestrol 4 times a day 
have been used. 

Ten patients have had bilateral adrenalectomy without operative mortality. 
Nine of these patients are living at this date. There was a positive tissue diagnosis 
of carcinoma of the prostate gland in all patients. Each patient had rather wide- 
spread metastatic bone lesions. Two patients had multiple lung metastases at 
the time of bilateral adrenalectomy. The preoperative serum alkaline phosphatase 
values were greatly increased in all patients. The preoperative serum acid phos- 
phatase value was increased in one of these patients only. The postoperative 
serum alkaline phosphatase values varied from 3.6 to 36.1 Bodansky units. 
The postoperative serum acid phosphatase values were unchanged. The pre- 
operative urinary 17 ketosteroids per diem varied from 0.7 to 12.5. The post- 
operative urinary 17-ketosteroids per diem varied from 0.7 to 8.3. Both adrenal 
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glands of two patients contained metastatic carcinoma. All other adrenal glands 
were normal in their histology. Orchiectomy by us means a removal of the testis 
and spermatic cord. In one spermatic cord, a complete adrenal gland was found. 
So, this patient had three adrenal glands removed. His preoperative urinary 
17-ketosteroids per diem were 12.5. The operation has caused no oliguria. One 
patient, during early postoperative days, urinated 5 pounds of urine in one 
night. The screening test with ACTH was performed on each patient 2 weeks 
after bilateral adrenalectomy and was negative in each instance. The uric acid- 
creatinine ratio was not determined. 

One preoperative reaction to cortisone has been noted. The patient had had 
his right adrenal gland removed. Two weeks later, at 6 a. m., he was given 150 
mg. cortisone intramuscularly preparatory to the removal of his left adrenal 
gland at 8 a. m. Ten minutes after he had received the cortisone, he became very 
disturbed and tried to jump out a fourth-floor window. The patient in the next 
bed, who had had a bilateral adrenalectomy, made a flying tackle and saved a 
life. Two days later, the same dose of cortisone did not disturb the patient. 

The following observations are of interest. Bilateral adrenalectomy has not 
caused any metastatic lesions to disappear. A few of the metastatic lesions 
appear more sclerotic or eburnated. New metastatic lesions continue to develop. 
It is noteworthy that new metastatic bone lesions have a tendency to produce 
stiffness and numbness instead of pain. 

Two patients of low intelligence stopped taking estrogens and had a return 
of severe metastatic pain. As soon as estrogens were resumed, they were quite 
comfortable. Estrogens, previous to bilateral adrenalectomy, had not controlled 
metastatic pain. 

No marked blood pressure changes or adrenal crises have been noted in these 
patients. One fellow, who is quite socially active, feels better on 244 mg. desoxy- 
cortisone acetate a day, along with his daily dose of 25 mg. cortisone acetate. 
Otherwise desoxycortisone acetate has not been necessary. 

In general, all of these patients are euphoric. One patient becomes depressed 
when he is receiving too much cortisone. No personality changes have been noted. 

In case 6 a megacolon developed; the patient has formed stools 18 inches long 
and as big around as the forearm. 

Three patients have developed occasional generalized edema. The internist 
has supervised their salt intake carefully. The edema will disappear when one 
dose of mercuhydrin is used. No notable deleterious effects have followed use 
of this mercurial diuretic. The edema will reappear in one to three weeks in 
these patients. 

One patient has died. B. T. W., a Negro, 47 years of age, the youngest in- 
dividual of our series, was the first to die. He lived 344 months after the bilateral 
adrenalectomy. Autopsy revealed generalized metastases. No tissue or organ 
was without a metastatic lesion. He was free of pain for 27 days after adrenal- 
ectomy. He then required analgesics. Deep x-ray therapy seemed to control his 
pain. Less amounts of narcotics were required after the x-ray therapy. He wished 
to go home April 20, 1952. However, he was showing moderate generalized edema 
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which was controlled for about a week at a time with one injection of mercuhy- 
drin. He complained of stomach cramps April 29, 1952 and was sweating pro- 
fusely. Salt and potassium citrate were stopped for 48 hours. The cortisone was 
increased to 1219 mg. every 6 hours. The stomach cramps and sweating stopped. 
His appetite began to dwindle. Leg paralysis developed May 8, 1952. A spinal 
puncture gave no positive information except a positive Pandy test for albumin. 
Acute urinary retention developed and a marked adynamic ileus with very loose 
stools. He became stuporous on May 13, 1952 and all supportive treatment was 
not helpful. His blood pressure became 78 systolic and 40 diastolic and could 
not be raised. He was pronounced dead on May 17, 1952. The paralysis was 
explained at autopsy when a metastatic lesion was found in the spinal cord at 
the level of the fifth lumbar vertebra. Bilateral adrenalectomy afforded a 27 
day period of freedom from the metastatic pain. The metastases continued to 
form and were extremely general. It is believed that the choice of this patient 
for bilateral adrenalectomy was poor because metastases were too general before 
the procedure. 

The results of our work and the condition of the patients at the present time 
are shown in table 1. We are impressed with the comfortable states of the majority 
of these patients. The patients who now require small amounts of analgesics 
are leading a more comfortable existence than they did before bilateral adrenal- 
ectomy. One patient, whose pain returned, was given a short course of deep 
x-ray therapy over the painful region with good effect. It is emphasized again that 
this study has been done over too short a time to draw conclusions about longev- 
ity and the final course of the entity. A future report will be made on this work. 


Appreciation and credit is given Drs. Edwin C. Graf, Daniel H. Callahan, Jr., 
Carl Hedblom, David Pressman, Carlin Chenoweth, Duane Greenfield and John 
Vandenberg, all of whom have been associated with me, in this study. 


7 W. Madison St., Chicago 2, Ill. 





DISCUSSION 


Dr. Artuur B. Crcit (Los Angeles, Calif.): I should like to know what is to 
be gained clinically by adrenalectomy, which is done for the relief of symptoms 
that have appeared after orchiectomy. It is not my impression that pain is, by 
any means, the salient feature of terminal cancer of the prostate. In the cases 
in which it does occur I am inclined to believe that it will be necessary to resort 
to narcotics, and I am not sure that addiction might not be more desirable than 
some of the clinical results following adrenalectomy which have been shown 
today. 

PRESIDENT Hiaains: Dr. Baker, will you answer that question? 

Dr. WiiuiAM J. Baker (Chicago, IIl.): County Hospital, where we really 
get terminal pathology, has revealed it has been very evident that the man who 
is being kept comfortable on morphine until he is completely drugged is in a 
much more miserable condition than the man on whom we have performed 
bilateral adrenalectomy to relieve that pain. It has been a lesson to me. 

I certainly would not have Dr. Cecil gain the impression that all of these get 
total relief. I believe their picture is better, and I understand from Charles 
Huggins, that four out of ten of his series are getting fine relief, and that is about 
the way with my first ten, if you can remember the figures. I still have a feeling 
if I had cancer of the prostate and much pain, they could take my adrenals out. 





EXPERIENCES WITH BILATERAL ADRENALECTOMY AND USE OF 
CORTISONE IN THE TREATMENT OF ADVANCED 
CANCER OF THE PROSTATE 


W. F. LEADBETTER, E. J. GANEM anv D. H. SOLOMON 


From the Departments of Surgery (Urology) and Medicine, New England Center Hospital 
and Tufts College Medical School, Boston, Mass. 

The published experiences of Huggins and his coworkers and Cox in the 
treatment of advanced carcinoma of the prostate by bilateral adrenalectomy 
have stimulated urologists to try this form of therapy when nothing other than 
medication for relief of pain has been possible. 

It seems best to report individual results in order that considerable data may 
be available for study. Such information should gradually make it possible to 
evaluate this procedure in terms of choice of cases and timing of operation if 
it proves of real benefit. With this in mind, we shall report concerning 5 patients 
for whom bilateral adrenalectomy has been performed and one for whom uni- 
lateral adrenalectomy was done during the last ten months. 

The method of medical preparation and management during and after opera- 
tion has been essentially that described by Huggins and Bergenstal. This has 
worked satisfactorily and needs no special comment. 

Operation was done on 5 cases under general anesthesia with the patient lying 
in the prone position. Each adrenal was removed through an incision over the 
twelfth rib, which was excised subperiosteally. This technique seems better than 
that of placing the patient in kidney position on his side, removing the adrenal 
through a conventional kidney incision, then turning him on the opposite side 
and repeating the procedure, even though exposure is a little more difficult 
through the bed of the twelfth rib. One reason for this is the greater tendency 
to postoperative pulmonary atelectasis following bilateral lumbar incisions. 
This was probably the cause of death of the one patient who died in our series. 
Great care must be taken to prevent tearing veins from the cava or renal vein. 

All patients had previously had orchiectomy and stilbestrol with varying 
periods of arrest of the cancer and freedom from symptoms. 


CASE REPORTS 


Case 1. A. G., NECH No. 57-583. A 50-year-old man was first seen in March 
1951. His complaints were frequency, nocturia, painful and difficult urination 
which had gradually increased in severity during the previous two years; low 
grade fever; pain in the lumbar spine and left buttock with radiation to the 
thigh. 

Physical examination revealed a large right external iliac gland and a pelvic 
mass. The prostate was enlarged, firm, and there was an indurated mass extend- 
ing up about the left vesicle to the pelvic wall. Behind the bladder and above 
the prostate was a large mass which seemed to surround the rectum. Cystoscopy 
revealed residual urine and irregular tumor nodules about the bladder neck. 
Biopsy by transurethral resection was done. The excised tissue showed adeno- 
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carcinoma. Excretory urograms were normal. X-rays of the bones showed metas- 
tasis in the pubis. Laboratory studies showed increased sedimentation rate; 
acid phosphatase, 15.5 King-Armstrong units; alkaline phosphatase, 7.6 Bo- 
dansky units. Hemoglobin was 80 per cent; red blood count, 4,190,000. 

Bilateral orchiectomy was done and the patient started on stilbestrol, 1 mg., 
daily. His urinary symptoms cleared rapidly. Pain was completely relieved 
within 48 hours. The acid phosphatase fell to 9.9 King-Armstrong units. 

The patient was then free from complaints until August 1951, when back pain 
returned and became very severe. X-rays of the pelvis and lumbar spine showed 
numerous areas of osteoblastic metastases. The prostate itself was smaller and 
firmer. The enlarged iliac gland was smaller, but the pelvic mass did not appear 
to have significantly changed. Pain was peculiar in that it was intermittent 
with several days of freedom between attacks. 

He was re-admitted to the hospital on October 15, 1951. A metastatic x-ray 
series showed extensive metastases in the ribs, dorsal spine and pelvis. Hemo- 
globin was 12 gm.; red blood count, 4,490,000; acid phosphatase, 3.9 King- 
Armstrong units; sedimentation rate, 75 mm. in 1 hour. Blood chemistries were 
normal except for low serum chloride. 17-ketosteroids were 9.8, 11.4, 11.7 mg. 
on three successive days. 

Bilateral adrenalectomy was done on October 23, 1951. Postoperative course 
was entirely satisfactory. The pain was relieved. It was never possible to reduce 
cortisone below 1214 mg. 5 times a day. Determinations of 17-ketosteroids after 
operation were 19.9 mg. on October 27, 1951, 16.5 mg. on October 29, and 20 
mg. on October 30. In spite of 1-3 mg. of desoxycorticosterone acetate daily, 
serum chloride remained somewhat low between 90 and 96 milliequivalents. 
Sodium and potassium were normal. Acid phosphatase on November 2 was 
4.5 King-Armstrong units. 

The patient was seen on November 16. He appeared very well and had gained 
5 pounds. There was no evidence of edema. He felt well and was free from pain. 
Acid phosphatase at that time was 3.9 King-Armstrong units; and alkaline 
phosphatase, 8.6 Bodansky units. X-rays in December showed no change in 
appearance of bony metastases. 

Early in December 1951, pain recurred in severe attacks with intervals of 
comfort. His condition deteriorated. He was last admitted on March 18, 1952, 
because of increasing and generalized pain, shortness of breath, and edema of 
the lower extremities. X-rays showed considerable increase in number and size 
of bony metastases. Hemoglobin was 8.7 gm.; red blood count, 3,210,000; acid 
phosphatase, 6.9 King-Armstrong units; alkaline phosphatase, 8.6 Bodansky 
units; blood chlorides, 92; sodium, 132; potassium, 4.5; and COs, 30 milliequiva- 
lents respectively. Sedimentation rate was 133 mm. in 1 hour. Blood pressure 
was normal. Cortisone therapy 100 mg. daily is being continued. The patient is 
still living but failing, and his pain has not been completely controlled. 


Comment: The prostatic cancer in this case would appear to be only slightly 
androgen dependent since the period of relief from pain after orchiectomy and 
stilbestrol therapy was short, only about 4 months. Although adrenalectomy 
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must be considered a failure, there was a period of 3 or 4 weeks following opera- 
tion during which he was much improved. There was little or no pain. His ap- 
petite was good and he gained weight. The interesting features from a therapeutic 
standpoint after adrenalectomy were: 1) the need for much more cortisone than 
expected. It could never be reduced below 60 mg. a day, and the patient felt 
better on 75 or 100 mg. Considerably more desoxycorticosterone was necessary, 
usually 3 mg. a day. 2) Serum chlorides and sodium were low before operation 
and have remained so. 3) The course of the disease does not seem to have been 
altered. Bone metastases have increased in size and number since adrenalectomy 
(fig. 1). 

Case 2. J. P., NECH No. 63-662. A 74-year-old man was admitted to the 
hospital on October 30, 1951. Two years previously, a large, left supraclavicular 
swelling developed. Biopsy showed adenocarcinoma which, on the basis of rectal 
findings, was considered to be metastatic carcinoma of the prostate. Metastatic 
bone lesions were also discovered at this time. Bilateral orchiectomy was done 


Fie. 1. Case 1. A, x-ray of pelvis March 1951. Changes in sacrum and left side of pubis 
suggest early bony metastases. B, x-ray of pelvis August 1951, showing marked increase 
in number of bony metastases. C, x- ray of — March 1952, showing marked increase in 


bony metastases 5 months after bilateral a nalectomy. 

and stilbestrol given, 5 mg. each day. X-ray therapy was also given to the supra- 
clavicular mass, which disappeared. He remained fairly well until 4 months 
before admission, when a mass developed in the left inguinal area along with 
pain there and in the left thigh. Stilbestrol was changed to estinyl without relief, 
and later progesterone with no improvement. 

On physical examination, the patient’s blood pressure was 140/70. The skin 
was pale. He was adequately nourished, but there was evidence of loss of weight. 
There was edema of the left leg and lymphadenopathy as follows: 1 by 1 cm. 
node in each supraclavicular area, a 2 by 1 cm. node in the left axilla, a 2 by 2 
em. round, hard node in the right external iliac area above Poupart’s ligament, 
and a 6 by 4 em. hard, irregular mass above Poupart’s ligament on the left. 
The prostate was enlarged, broad, irregular, firm and induration extended up 
about both seminal vesicles to the pelvic walls. The lungs were clear. The heart 
was not enlarged, but occasional premature beats were noticed. The liver was 
slightly enlarged but not nodular. X-rays of the chest showed numerous osteo- 
blastic metastases in the ribs and dorsal spine. Metastatic series showed in- 
numerable metastases in the pelvic bones, femurs, lumbar spine and skull. 
Excretory urograms were normal. Laboratory studies showed a hemoglobin 
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of 10.5 gm., red blood count of 3,410,000. Nonprotein nitrogen was 16. Acic 
phosphatase was 6 King-Armstrong units. Alkaline phosphatase was 2.4 Bodan- 
sky units. Blood chlorides, sodium, potassium, and CO» were normal. Sedimenta- 
tion rate was 52 mm. in 1 hour. Hematocrit, 41. The 17-ketosteroid excretion in 
24 hours was 10 mg. 

Bilateral adrenalectomy was done on November 3, 1951. The postoperative 
course was stormy for 2 days because of postoperative atelectasis or hypostatic 
pneumonia, but thereafter his convalescence was uneventful. Cortisone was 
gradually reduced to 37.5 mg. per day, and 4 mg. of desoxycorticosterone were 
given each day. Acid phosphatase fell to 2.4 King-Armstrong units and then to 
1.5 King-Armstrong units. 17-ketosteroid excretion fell from 10 mg. daily to 3 
mg. While the patient was in the hospital, it was difficult to tell whether the 
pain was relieved. Cortisone was ultimately reduced to 25 mg. each day. 

Pain was relieved so that on April 4, when the patient was last seen, he had 
taken no narcotics or analgesics for one month. His weight was maintained. 
However, x-rays of the chest, lumbar spine and pelvis showed a definite increase 
in the number and size of bony metastases since November 1951. On physical 
examination, the mass above the left iliac vessels had decreased in size by half, 
and the prostate was smaller and softer. 


Comment: There seems no doubt that the patient has received benefit from 
bilateral adrenalectomy, though the change is not striking. It is interesting that, 
while bony metastases have increased in number and size, there is evidence of 
increased calcification in most areas. (See fig. 2.) Glandular metastases and the 
prostatic disease itself have been influenced markedly. The ketosteroid response 
to adrenalectomy was striking and in contrast to case 1, where the ketosteroid 
excretion remained high, perhaps because of the large doses of cortisone neces- 
sary to maintain this patient. 

Case 3. H. H. (West Roxbury Veterans Administration Hospital, Boston, 
Massachusetts), a 53-year old man was seen first on May 24, 1949. Three months 
prior to this, hematuria and retention of urine had developed. A diagnosis of 
locally extensive carcinoma of the prostate was made, orchiectomy done and 
stilbestrol therapy started, 1 mg. daily. At this time no evidence of metastases 
could be found. 

On September 6, 1949, he was re-admitted for study. He had gained weight 
and felt well. Physical examination showed that, although the prostate was 
smaller and seemed softer, the tissue about the vesicles had not changed appreci- 
ably. Acid phosphatase was 0.6 King-Armstrong units, and all other laboratory 
tests and x-rays were normal. A radical perineal retropubic prostatectomy 
seemed out of the question, but disease seemed localized to the pelvis. The patient 
was young, which generally means a poor prognosis from orchiectomy and stil- 
bestrol, so that a prostatovesiculocystectomy, pelvic gland dissection, and bi- 
lateral uretero-enterostomy was done. Positive lymph glands were removed from 
the right side of the pelvis and from about the right common iliac vessels. The 
patient’s convalescence was very satisfactory. He was continued on stilbestrol 
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therapy because it seemed quite certain that lymphatic disease had not been 
eradicated. 

He was then well, employed and active until he returned in November 1951, 
two years later. At this time, he complained of edema of the right leg and thigh 
and pain in the right thigh. Examination revealed firm, slightly enlarged in- 
guinal nodes on both sides and a mass in the midportion of the abdominal in- 


Fig. 2. Case 2. X- “ of bony pelvis December 1951, at time of bilateral adrenalectomy. 
B, x-ray of bony pelvis in April 1952, showing some increase in number and size of bony 
metastases with perhaps some increased calcification. 


cision. Rectal examination revealed no intrapelvic mass. Acid phosphatase was 
8.7 King-Armstrong units. X-rays of the chest and bones were negative. 

The patient was re-admitted on November 26, 1951, for bilateral adrenalec- 
tomy. Biopsy of the incision and removal of an inguinal gland showed adeno- 
carcinoma. Acid phosphatase at this time was 23.4 King-Armstrong units. Blood 
chemistries were normal. Bilateral adrenalectomy was done on December 11, 
1951. For 2 weeks thereafter he did very well. Cortisone therapy was reduced 
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to 25 mg. daily. This was inadequate to maintain him properly because during 
January and again in February several Addisonian crises developed (fig. 3) 
which were difficult to control, but eventually he was stabilized on daily doses 
of 50 mg. of cortisone and 2 mg. of desoxycorticosterone acetate which has since 
maintained his condition within satisfactory limits. A coronary occlusion oc- 
curred during the postoperative period which caused a near fatality. A slight 
tendency to hyperchloremic acidosis complicated the handling of this case by 
virtue of a tendency to maintain serum chloride levels in the presence of adrenal 
insufficiency. 

Pain was considerably relieved, and the indurated area in the abdominal 
incision softened and diminished in size. However, during the postoperative 
period, skin metastases developed in the right inguinal region and a single pelvic 
bone metastasis was noted. Swelling in the right leg has increased. Radiation 
therapy has been given to the cutaneous lesions with effect. The acid phosphatase 
has ranged from 8 to 54 King-Armstrong units since adrenalectomy. 


Comment: The underlying disease in this patient cannot be said to have been 
altered by adrenalectomy, although the soft tissue metastasis in the abdominal 
wound became smaller and all but disappeared. Bone metastases and cutaneous 
metastases (fig. 4) developed after adrenalectomy and afforded an excellent . 
opportunity to watch the development and rapid growth of metastatic lesions. 
In spite of this, the patient is relatively free from pain and is still active. It is 
regrettable that 17-ketosteroid determinations were not done. It is interesting 


that acid phosphatase determinations showed continued elevation after adrenal- 
ectomy. 

Case 4. E. P., NECH No. 58-649, a 64-year-old man, entered the Pratt Diag- 
nostic Clinic on April 21, 1951, with complaint of pain in the right hip and leg 
for 5 months. During 18 months prior to this, he had noticed easy fatigability 
and had lost 30 to 40 pounds. Physical examination revealed a chronically ill 
man who had obviously lost a great deal of weight. Blood pressure was 110/70. 
Heart and lungs were considered normal. The abdomen was negative. On rectal 
examination, the prostate was enlarged, the right lobe more so than the left, 
and the entire gland was quite firm and somewhat irregular. There was evidence 
of extension to tissues about the right seminal vesicle. 

Laboratory studies showed a normal urine; hemoglobin of 86 per cent, red 
blood count, 4,370,000. Acid phosphatase was 105 King-Armstrong units; al- 
kaline phosphatase, 8.2 Bodansky units. Sedimentation rate was 40 mm. in one 
hour. Because of some gastro-intestinal complaints, a gastro-intestinal series 
was performed, and showed an ulcer in the prepyloric portion of the stomach. 
Excretory urograms showed a normal upper urinary tract. X-ray of the chest 
showed the lung fields clear, but there were many small osteoblastic metastases 
in the ribs and in both scapulae. X-ray of the lumbosacral area and pelvis 
showed diffuse metastatic lesions in these bones. The skull was negative. 

On April 26, 1951, a cystoscopic examination revealed an enlarged prostate. 
The right lateral lobe and the bladder neck appeared slightly irregular. A trans- 
urethral resection was carried out, and pathological study of the excised tissue 
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showed adenocarcinoma. A bilateral orchiectomy was done and the patient 
placed on stilbestrol 1 mg. daily. Pain was immediately relieved and he was 
discharged on May 2, 1951, to continue on stilbestrol. 

The patient was then relatively well, having gained a good deal of weight and 
strength, until October 1951. He was re-admitted to the hospital on October 
17, complaining again of pain in his back, left thigh and leg. Physical examination 
showed a rather healthy appearing man. Positive findings were relative to the 
prostate, which was smaller than noted previously but very hard and irregular 
with extension to both lateral pelvic walls. On this admission, his hemoglobin 
was found to be 82 per cent. Acid phosphatase was 3.9 King-Armstrong units. 
Sedimentation rate was 9. X-rays of the bones showed diffuse osteoblastic metas- 
tases. The number had increased since previous study. While in the hospital, 
he was placed on larger doses of stilbestrol with some relief of his pain. He was, 


Fic. 4. Case 3. Showing development of cutaneous metastases from adenocarcinoma of 
prostate which developed after bilateral adrenalectomy. 


therefore, discharged on 5 mg. of stilbestrol daily with the thought that if he 
did not do well, he would be re-admitted for adrenalectomy. 

He was next admitted on May 31, 1952, this time complaining of much more 
marked pain, principally in the pelvis and lower extremities. He had been re- 
ceiving 100 mg. of cortisone daily for 10 days given by his family doctor without 
relief. Laboratory studies showed hemoglobin to be 11.8 gm. Red blood count 
was 3,840,000. Sedimentation rate was 27 mm. in 1 hour. Blood urea nitrogen, 
blood sugar, and other blood chemistries were normal. His acid phosphatase 
was 3.9 King-Armstrong units; alkaline phosphatase, 4 Bodansky units. X-rays 
of the chest at this time revealed increase in the size and number of bony metas- 
tases. The lung fields were negative. Bilateral adrenalectomy was done on June 
3, 1952. He made a very satisfactory and rapid convalescence from this. Cortisone 
was gradually reduced to 37.5 mg. per day. Stilbestrol was continued, 1 mg. per 
day. The patient was discharged on June 16, feeling very well and free from pain. 

He was next seen on July 14. Although he had no signs or symptoms of ad- 
renal insufficiency, the patient had obviously lost ground. The pain, which was 
relieved in the hospital on the larger doses of cortisone, had recurred to a con- 
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siderable extent, and the patient was not eating well and appeared to have lost 
weight. 


Comment: This patient appears to be similar to case 1, in that he derived short 
relief from orchiectomy and the administration of stilbestrol; but during this 
time, bone metastases increased in number and size. In spite of this, acid phos- 
phatase values before adrenalectomy were only 3.9. After operation, there was 
no significant change, the acid phosphatase being 5.1 a day or two before dis- 
charge. Although this patient must be followed, of course, much longer, it would 
appear that he has not derived any benefit from bilateral adrenalectomy, even 
with minimal replacement cortisone therapy. One might speculate on the cause 
of the lack of response and assume that it must be due to the fact that the 
cancer is relatively androgen independent. 

Case 5. This patient was observed by Dr. Ganem in the course of his practice 
in Lawrence, Mass. The patient had extensive cancer of his prostate which had 
been treated by orchiectomy and the administration of stilbestrol with a rather 
long period of freedom from symptoms. The disease then became re-activated 
and paraplegia developed in association with metastases to the dorsolumbar 
spine. The patient was carefully worked up and subjected to bilateral adrenal- 
ectomy through lumbar incisions. The immediate postoperative course was very 
satisfactory without the need for supportive therapy other than cortisone. 
Forty-eight hours after operation, respiratory distress developed and the patient 
died very quickly. Postmortem examination revealed bilateral atelectasis of 
the lower lobes of the lungs. This was presumed to be the cause of death. Un- 
fortunately, no conclusions whatever can be drawn from this case. 

Case 6. Dr. W. M., NECH No. 52-684. A 73-year-old colored doctor was first 
seen on August 26, 1950, complaining of dyspnea, chronic cough, weight loss, 
and pain in the shoulders, hips, and legs, present for about 6 months. In addition, 
he had minor urinary complaints, consisting of some day frequency and nocturia 
once or twice. On physical examination, his blood pressure was 160/60. The heart 
was not obviously enlarged. The abdomen was negative. On rectal examination, 
the prostate was found to be considerably enlarged, firm, and nodular with 
extension of induration up about both seminal vesicles to the lateral walls of 
the pelvis. 

Laboratory ‘studies showed a hemoglobin of 8.4 gm., red blood count of 3,350,- 
000. The urine was negative. The acid phosphatase on admission was 145 King- 
Armstrong units; the alkaline phosphatase, 17.8 Bodansky units. Sedimentation 
rate was 60 mm. per hour. An electrocardiogram was normal. X-rays showed 
widespread osteoblastic metastases in the ribs, humeri, vertebrae and pelvis. A 
diagnosis of carcinoma of the prostate was made. Stilbestrol was started, 25 mg. 
a day, with the result that his acid phosphatase fell abruptly to 9 King-Armstrong 
units. His systemic response was pronounced in that his bone pain disappeared, 
dyspnea became less marked, and his appetite improved. Anemia was corrected 
by transfusion, and bilateral orchiectomy was done. The patient left the hospital 
feeling much improved and returned to his home in South Carolina. He then 
continued stilbestrol, 1 mg. each day, and remained well until January 1952, 
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when he began to have recurrence of bone pain in arms, shoulders, chest, hip 
and legs, more particularly on the left side of the pelvis. On physical examination, 
it was found that his prostate had become much smaller but was still firm and 
fixed. Laboratory studies showed a hemoglobin of 12.7 gm., red count of 4,030,- 
000. Acid phosphatase was 3.6 King-Armstrong units; alkaline phosphatase, 
2.4 Bodansky units. Blood chemistries were normal. Sedimentation rate was 29 
mm. in 1 hour. Metastatic x-ray series showed a very striking decrease in the 
number and size of osteoblastic metastases previously noted. The patient was 
placed on 100 mg. of cortisone daily, following which he noted a marked improve- 
ment in his feeling of general well-being, and his pain, for which he had been 
taking narcotics in considerable quantities, largely disappeared. He was dis- 
charged on May 12, 1952, for a period of observation. He was re-admitted, how- 
ever, on June 1, 1952, because, after initial improvement on cortisone, his leg 
pain returned. Bilateral adrenalectomy was decided on. On June 4, 1952, the 
right side was operated. In the course of freeing the adrenal, either the vena cava 
or the right renal vein was injured. Considerable blood loss resulted before the 
adrenal could be removed, and the bleeding stopped. When this was accom- 
plished, it was thought best not to proceed with the opposite adrenalectomy. 
The patient made a slow but ultimately satisfactory convalescence. The patient’s 
condition seemed to require 75 mg. of cortisone each day. When it was attempted 
to reduce the level below this point, the patient became listless and felt poorly 
so that he was discharged on 75 mg. of cortisone each day. It is thought possible 
that the patient may have carcinomatous replacement of the opposite adrenal. 
Pain was relieved either as the result of the adrenalectomy or cortisone adminis- 
tration. He is being observed for the present. The acid phosphatase was 4.2 
King-Armstrong units at the time of discharge. 


Comment: This patient received almost 2 years’ relief, even though he was 
practically moribund when first seen, from orchiectomy and stilbestrol. During 
that period, at least, the cancer must have been very androgen dependent. This 
would seem then to be an ideal case for adrenalectomy. The temporary response 
to cortisone administration might suggest also that the tumor was still androgen 
dependent because of the probable depressant effect of the cortisone on the 
adrenal cortex. The relief of pain after adrenalectomy is definite, although, of 
course, the patient has not been followed long enough to allow worth while 
comment. It seems possible that the opposite adrenal is either absent, involved 
by cancer, or, for some reason, not functioning. 


SUMMARY 


Five cases have been reported of extensive carcinoma of the prostate for which 
bilateral adrenalectomy has been done. Unfortunately, one patient died so soon 
after operation that no inference can be drawn. Of the 4 cases which, therefore, 
may be evaluated, only one, case 2, seems to have derived definite prolonged 
benefit from bilateral adrenalectomy. It is interesting that this case was char- 
acterized by good response to orchiectomy and the administration of stilbestrol, 
that the urinary 17-ketosteroids fell to low levels following adrenalectomy, and 
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that he has been free from any signs or symptoms of adrenal insufficiency on 
low cortisone dosage, 37.5 mg. a day, which would seem to be desirable. It is 
possible that case 4 may be benefited but that the period of observation is too 
short to be certain of this. Case 6 does not fulfill the strict requirements for evalu- 
ation in terms of bilateral adrenalectomy, first, because one adrenal was not 
removed; and, secondly, because the patient has to be carried on rather high 
cortisone dosage. It can be said from survey of these cases that, even though 
there has been favorable response to adrenalectomy as evidenced by relief of 
pain, bone metastases have increased in number and size in all cases during the 
period of observation. The local prostatic disease seems to have regressed and, 
in the cases where lymphatic disease was demonstrable, lymphatic metastases 
have regressed. Case 3 illustrates the development of cutaneous metastases 
after adrenalectomy, which have grown rapidly and, therefore, give a very 
satisfactory method of following progression of the disease. 

On the basis of these observations, few as they are, it would seem possible to 
estimate that patients who have androgen dependent malignancy may respond 
to adrenalectomy and that response is apt to be more pronounced so far as the 
local lesion or lymphatic metastases are concerned, and that very little effect 
can be expected on the rate of growth or development of bone metastases. The 
explanation for relief of pain due to bone metastases from adrenalectomy, in 
view of these observations, is not clear. Many more cases and much more careful 
observations are necessary. It is to be regretted that we were not able to get 
17-ketosteroid estimations before and after operation in all cases and that no 
determination of urinary androgens was possible. It would seem to be most 
important to get urinary androgen determinations pre- and postadrenalectomy 
to know exactly what has been accomplished by removal of the adrenals. It can 
be said that these patients are all being carried on replacement therapy sufficient 
to prevent any signs or symptoms of Addison’s disease and that the care of these 
patients has not proved difficult. Some patients require 50 or even 100 mg. of 
cortisone to be free from symptoms of adrenal insufficiency. 


CORTISONE THERAPY 


Cortisone acetate and ACTH have been tried in various types of advanced 
malignancy by several groups of investigators. No obvious clinical response was 
noted in most cases of carcinoma, but regression of lymphomatous tumors was 
noted by several observers. Many patients have exhibited striking temporary 
improvement in general condition, increased appetite and sense of well being, 
but no control of carcinoma was observed. 

Huggins states that he gave ACTH, 100 mg. daily, for 14 days to 3 patients 
with advanced cancer of the prostate with metastases. Cortisone acetate was 
given intramuscularly in 4 similar cases up to 90 days in dosage exactly the same 
as that used in the medical management of patients subjected to bilateral adre- 
nalectomy. He noticed that the patients had an improved sense of well being, an 
increased appetite, lessening of bone pain by an estimated 50 per cent; but, in 
no case, was pain eliminated for more than 1 or 2 days. At a level of 100 mg. of 
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cortisone acetate daily, or higher, there was, in each person, a decrease in total 
protein content of the serum. Two patients who obtained partial relief of pain 
from cortisone were subsequently treated by adrenalectomy with complete relief 
of bone pain at maintenance levels of cortisone acetate of 37.5 to 50 mg. daily; 
and, in both patients, there was a detectable regression of the neoplasm after 
adrenalectomy. The use of cortisone in prostatic cancer, in spite of these previous 
reports, to depress adrenal function, perhap as a test to determine the possible 
effectiveness of adrenalectomy, is suggested by the work of Wilkins and his 
group who showed that cortisone causes a decrease in the excretion of both 17- 
ketosteroids and androgen in the urine of children with congenital adrenal 
hyperplasia. Huggins states that there is no demonstrable androgenic effect when 
cortisone is administered to the dog. 

Our interest in the use of cortisone in cancer of the prostate was stimulated 
by experience with the following cases. 

Case 1. J. C., NECH No. 62-081, a 68-year old man, was first seen in August 
1951. He had been well up until 214 years before when he began to have difficulty 
urinating. The diagnosis of carcinoma of the prostate was finally made and 
orchiectomy was done one year before admission. Estrogen therapy was started 
at that time. Because of nausea and vomiting associated with estrogen adminis- 
tration, he took the tablets irregularly. His condition improved in that weakness 
and pain disappeared, but for 6 months prior to hospitalization, he took no 
estrogen with the result that weakness, loss of weight, night sweats and pain 
developed. 

Physical examination showed a thin, pale man. Heart and lungs were clear. 
Abdomen was negative. The prostate was not enlarged but was firm, fixed, and 
induration extended about both vesicles to the pelvic walls. Hemoglobin was 
10.5 gm.; red blood count, 3,400,000. Acid phosphatase was 17 King-Armstrong 
units. Sedimentation rate was 84 mm. in 1 hour. X-rays of the chest, lumbar 
spine, pelvis, and femurs showed extensive generalized bony metastases. 

Stilbestrol, 5 mg. daily, was begun. He improved slightly for a time, but weak- 
ness, pain and anorexia increased, and he became bedridden. He was re-admitted 
on December 20, 1951. Prior to admission, several subcutaneous ecchymoses 
had been noted. Physical examination disclosed a pale weak man who had ob- 
viously lost much weight. Hemoglobin was 7.2 gm.; red blood count, 2,390,000. 
Acid phosphatase was 22.5 King-Armstrong units. There was marked decrease 
in platelets, and the clotting time was prolonged. Prothrombin time was 25.5 
seconds. Adrenalectomy had been considered as the procedure of choice in this 
case, but to test the probable androgenic dependence of the cancer, 25 mg. of 
testosterone were given on two succeeding days with dramatic results. The 
patient became very ill, had much more pain, and subcutaneous ecchymoses 
developed at needle puncture sites, as well as gross hematuria. Acid phosphatase 
levels did not change. The patient was very ill and, in fact, seemed moribund. 
At the suggestion of the medical consultant, cortisone, 100 mg. daily, was begun, 
and the patient made an equally dramatic recovery. Bleeding stopped; pain 
disappeared; appetite returned. The patient became ambulatory, whereas he 
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had previously been bedridden. By January 8, the hemoglobin was 9.5 gm. Acid 
phosphatase had dropped to 5.8 King-Armstrong units. He returned home and 
was much better than he had been for many months. He ate well, gained weight, 
and was free from pain and able to do small jobs about the house. Cortisone 
was continued, 100 mg. daily. On March 29, two days before his last admission 
to the hospital, he began to bleed from his gums and was admitted to the Boston 
City Hospital in very.poor shape. On March 31, he was transferred to the New 
England Center Hospital, where he died on April 4 from extensive aspiration 
pneumonia. On this admission, the hematologist’s report was that the hemor- 
rhagic syndrome was due to 1) marked thrombocytopenia, 2) deficiency of anti- 
hemophilia globulin (acquired variety), 3) hypothrombinemia, 4) fibrinopenia, 
5) increased fibrinolytic activity. Acid phosphatase on this admission was 19 


units. Autopsy showed extensive metastases to the bone, para-aortic lymph 
nodes, left adrenal and lung. 


Comment: ACTH and cortisone have been found temporarily effective in the 
treatment of idiopathic thrombocytopenic purpura but not in thrombocytopenic 
purpura due to hypoplastic marrow. This suggests that the effect of cortisone in 
this case was directed toward the cancer cells themselves, either by depressing 
adrenal androgen production or by direct effect on the cancer cells themselves. 
It is exceedingly important to quantitatively determine urinary androgen ex- 
cretion in these cases before and after adrenalectomy or cortisone administraton 
so that specific information regarding this matter will be available. 

There seems little question in this case but that cortisone had a profound 
effect on the prostatic cancer as judged by cessation of bleeding, elimination of 
pain, and decrease in acid phosphatase. The 3 months’ interval of reasonably 
good health after patient appeared to be in a terminal state is striking. One may 
speculate concerning bilateral adrenalectomy in this case, but it seems question- 
able that more could have been accomplished by operation. 

We did not read Tagnon, Whitmore and Shulman’s article on fibrinolysis and 
metastatic cancer of the prostate until after this patient’s December admission. 
On this patient’s second admission, it was obvious that fibrinolytic activity in the 
serum was at least partly responsible for his purpuric manifestations. There is no 
question but the administration of cortisone on his first admission was dramati- 
cally responsible for cessation of bleeding and his prompt improvement. 

Case 2. W. B., NECH No. 66-556, a 65-year old man, was admitted to the 
Hematological Service of the New England Center Hospital on March 3, 1952 
with complaints of hematuria and bleeding from a tooth socket. For 6 months 
he had tired easily and for 2 months had pain through his shoulders and hips. 
In December 1951, a tooth was extracted without sequela. On February 4, 1952, 
another tooth was pulled. Following this, bleeding from the tooth socket con- 
tinued until admission, in spite of secondary closure, cautery, packs, vitamin K, 
penicillin and transfusions 1 week before admission. About this time, pain and 
hematuria developed which persisted. Cystoscopy and retrograde pyelograms 


were done during this week. No history of bleeding tendency in the past was 
obtained. 
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Physical examination disclosed a pale, well developed man. Blood pressure 
110/50. There was slight bleeding from the tooth socket. No superficial adenopa- 
thy was noted. Heart and lungs were clear. The abdomen was negative. On rectal 
examination, the prostate was noted to be somewhat enlarged. The left lobe 
was firmer than the right, slightly irregular and tender. 

X-rays of the chest, lumbar spine and pelvis showed multiple metastatic 
lesions. The lungs were clear. Excretory urograms showed distortion of the renal 
calyces suggesting an intrarenal mass of small size in the left kidney. 

Laboratory studies on admission showed a hemoglobin of 7.6 gm. The hemato- 
crit was 26 per cent. Red blood count, 2,500,000. Platelets were normal. Blood 
urea nitrogen was 19. Total protein was 6.5 gm.; albumin, 2.2; and globulin, 
2.4. Sedimentation rate was 10 mm. in 1 hour. Blood studies showed a low 
fibrinogen and globulin, and lysis of clots took place quickly indicating a proteo- 
lytic enzyme producing fibrinolysis. It was finally determined, after urologic 
consultation on the fourteenth hospital day and after serum acid phosphatase 
was reported 12.9 King-Armstrong units, that the patient had extensive carci- 
noma of the prostate with metastases. In the meantime, the patient had been 
treated with multiple transfusions, fibrinogen, plasma, without any effect on the 
bleeding or the level of the hemoglobin or the red blood cells. Large, subcutaneous 
ecchymoses developed at needle puncture sites. A bone marrow biopsy showed 
a hypercellular marrow. 

On March 19, he was started on 25 mg. of stilbestrol daily. This was con- 
tinued for 5 days without any improvement in bleeding or pain. At this time, 
his hemoglobin was 6.7 gm. and red count, 2,440,000. On March 24, his hemo- 
globin was only 4.8 gm. and the red blood count, 1,530,000. Cortisone was started 
on this day, 50 mg. 4 times a day. Immediately after the first dose of cortisone, 
the patient felt much better and bleeding decreased and gradually stopped over a 
period of three or four days. By April 4, the hemoglobin was 10.1 gm. and the 
red blood count was 3,370,000. Fibrinolytic enzyme disappeared from the blood, 
and his acid phosphatase fell to 6.3 King-Armstrong units on March 24, and to 
3.9 King-Armstrong units on April 8. Up to this time, it would have been 
hazardous to have attempted even a bilateral orchiectomy. The improvement of 
the patient was little short of dramatic, and orchiectomy was done on April 10. 
No bleeding occurred. Biopsy of the prostate was not done. Stilbestrol was 
reduced to 5 mg. a day, and cortisone was discontinued on April 13. It had been 
given in doses of 150 mg. daily up until that time. 

Since leaving the hospital, the patient has been free from pain and bleeding. 
He has gained weight and strength and was able to return to his work as a 
school teacher during the latter part of May. Blood studies are near normal. 
The prostate feels more normal and is no longer sensitive. 


Comment: This case illustrates, rather than secondary purpura due to hyper- 
plasia of the bone marrow from replacement by adenocarcinoma, purpura re- 
sulting from fibrinolysin in the serum, which is assumed to originate in the 
prostatic cancer cells. No therapy helped in the slightest until cortisone was 
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given, whereupon dramatic improvement began and continued. It is doubtful 
that orchiectomy could have safely been done on this man without the protec- 
tion which cortisone afforded. Follow-up on this patient is bound to be interest- 
ing. 

In addition to these 2 cases in which the patients responded so well to the 
administration of cortisone, we have tried it in 25 mg. doses 4 times daily on 5 
patients with severe pain due to extensive bone metastases. Two of these pa- 
tients have been free from pain, ambulant, working without narcotics for periods 
up to 4 months, whereas before the use of cortisone, they were incapacitated 
and forced to take narcotics. There was improved appetite and weight gain as 
well. One patient, as noted previously, was relieved temporarily and has since 
had adrenalectomy. The two remaining patients with extensive bone metastases 
were not helped at all by cortisone. It should be noted that there has been no 
change in the number or size of bone metastases. In fact, bone metastases have 
increased in number and size during the administration of cortisone, even 
though patients have been free from pain, ambulant and active. 


SUMMARY 


It would appear, therefore, that cortisone produces in some cases a dramatic 
improvement in the manifestations of extensive cancer of the prostate. Whether 
this results from a direct effect on the cancer cells, or whether its effect is to 
depress adrenal cortical function in a nonspecific way and thus inhibit formation 
of androgen or androgen-like steroids, we do not know. Much more careful work 
on blood and urinary steroids must be done in an effort to determine the chemi- 
cal changes at work. It may be we shall find that the response to the adminis- 
tration of cortisone to patients with extensive prostatic cancer indicates the 
response likely to be obtained from adrenalectomy. It may be found that corti- 
sone therapy can, under certain circumstances, produce as long a remission as 
adrenalectomy and thus render it unnecessary or undesirable. 


CONCLUSION 


We have presented our experiences with adrenalectomy performed on 6 pa- 
tients with advanced adenocarcinoma of the prostate. Only one case shows real 
evidence that the procedure has influenced the disease; and, even in this case, 
bone metastases have increased in size and number, while lymph gland metas- 
tasis and the local disease have shrunk to some extent. The dramatic effect of corti- 
sone in relieving secondary purpuric manifestations in 2 cases of prostatic cancer 
due, in one case, to a combination of bone marrow hypoplasia and fibrinolytic en- 
zyme in the blood; and the other, to fibrinolytic enzyme alone, are presented. Since 
acid phosphatase values fell to normal in the course of therapy, it must be 
assumed that the effect of the drug was on the cancer cells, either directly or 
through its effect on the adrenals. Five patients with extensive bony metastases 
from cancer of the prostate with severe pain for which cortisone was given in 
doses of 100 mg. daily are presented. Two patients have been dramatically 
relieved, one for 3 months, the other for 4 months. Both are still living and 
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doing well. One patient received temporary relief. Adrenalectomy has been sub- 
sequently done on this patient with at least temporary relief. Two patients 
received no relief at all from the administration of cortisone. 
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PRE- AND POSTOPERATIVE CARE IN ADRENAL SURGERY 


JOSEPH W. JAILER 


From the Departments of Obstetrics and Gynecology and of Medicine, tages of Physicians 
and Surgeons, Columbia University, New York, N. 

Specific problems of adrenal surgery have been discussed by the previous 
speakers. I should like to review the overall topic and discuss problems and 
therapy in the light of our knowledge of adrenal physiology and steroid chemis- 
try. 

Bilateral total adrenalectomy without suitable replacement therapy in the 
experimental animal invariably results in death within 10 days. Addison’s disease 
was considered a fatal condition. With the synthesis and widespread use of des- 
oxycorticosterone (DCA) in this condition, this was no longer considered so. 
However, it soon became evident in clinical practice as well as in the study of the 
experimental animal deprived of its adrenals, that this steroid (DCA) alone could 
not be used for complete adrenocortical replacement. DCA in itself does not 
have all the physiological effects necessary to cope with crises which may develop. 
Adrenal cortical extract had to be used to supplement the former steroid. There- 
fore it is only since the introduction of cortisone into the armamentarium of the 
clinician that it has been possible to perform radical adrenal surgery with little 
risk. Total adrenalectomy was performed in the pre-cortisone era; however, 
results were not satisfactory since life could not be maintained for sufficient 
length of time due to the relative impotency of the adrenocortical extracts 
available. 

Before discussing replacement therapy I should like to review briefly some of 
the aspects of adrenal physiology and chemistry (table 1). As you know, several 
different biologically active steroids have been isolated from adrenal tissue of 
animals. The adrenal cortex, as an endocrine gland, differs from the thyroid, 
pancreas and testes in that some of the steroids elaborated in the adrenal have 
markedly different physiological effects. It is with an understanding of these 
principles that we can better prepare a patient for adrenal surgery and main- 
tain normal homeostasis postoperatively. 

Desoxycorticosterone, as the name implies (Desoxy), lacks an oxygen at the 
eleventh carbon; its effect is primarily on salt and water metabolism, having 
but little effect on protein and carbohydrate metabolism. Moreover there is a 
paradox in its action in that DCA can maintain the life of the adrenalectomized 
animal but is not very effective in protecting the animal against a stress—cold, 
infection, toxins, etc. The 11-oxy-steroids on the other hand as represented by 
cortisone, compound F and to a lesser extent corticosterone or compound B are 
more effective against stress. They effect protein catabolism, gluconeogenesis, 
cause a fall in eosinophils and lymphocytes and increase the capacity of muscles 
to perform work. They are salt-retaining steroids as well but are not as efficient 
as desoxycorticosterone. One of their important effects is to suppress ACTH 
production by the pituitary. 

Another hormone at our disposal is ACTH; suffice it to say that for all prac- 
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tical purposes its effects are mediated through the adrenal and it is ineffective 
in the absence of the adrenal cortex. 

We do not know, at present, which steroids the human adrenal secretes. There 
is some evidence that compound F may be one of them however. There is no 
direct proof that DCA itself is secreted. 

Adrenal surgery is performed for several different reasons and in different 
diseases. In order to understand the therapy employed, certain concepts of the 
disease must be borne in mind. 

1) Total adrenalectomy has been performed for malignant hypertension, 
prostatic and mammary carcinoma. We have had very little personal experience 
in this field and I am embarrassed to discuss this in front of Doctors Baker and 
Harrison since the regimen outlined is taken from their published works. If 
adrenalectomy is done in two stages, usually no special preparation is necessary 
for the first stage. The following regimen is usually followed for the second 
stage or when a bilateral operation is performed at one sitting. Day before opera- 
tion: The patient is given 200 mg. cortisone intramuscularly, since this will have 
its greatest effect the following day. On the day of the operation 200 mg. more 


TABLE 1. Comparison of the active corticosteroids by different assay methods 
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plus 5 mg. DCA. First day postoperative—200 mg. plus 5 mg. DCA — cortisone 
is then tapered off gradually. 

2) Adrenalectomy for Cushing’s syndrome: It has not been definitely es- 
tablished whether Cushing’s syndrome is primarily pituitary or primarily adrenal 
cortical disease. (In other words, too much ACTH versus too much compound 
F). However, there is no doubt that the clinical manifestations of the disease 
are due to excessive corticoid secretion. All the signs and symptoms of the 
disease have been produced by chronic administration of large doses of cortisone. 
Therefore, removal of the source of these steroids is a rational approach to 
therapy in this condition. 

Cushing’s syndrome may be due to an adrenocortical adenoma or carcinoma. 
When this pathological condition occurs there can be no dispute as to the course 
of action. It should be borne in mind however that when a tumor exists in the 
presence of this clinical entity, the contralateral adrenal gland is invariably 
atrophic; so that if no hormonal preparation is done prior to the removal of the 
tumor, the surgeon may find himself with an essentially adrenalectomized pa- 
tient who has just been severely stressed. Such a condition is not compatible with 
life. The rationale of therapy is replacement with cortisone and DCA for the 
immediate replacement effect together with ACTH to stimulate the function 
of that atrophic contra-lateral gland (table 2). 
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If in the immediate postoperative period, the blood pressure falls, infusions 
of nor-adrenaline or neo-synephrine and blood should be employed. 

Serum sodium and potassium levels should be carefully followed and these 
electrolytes replaced, of course, if their concentrations fall. This is especially so 


for the K which may be lost in the urine as a result of excessive cortisone re- 
placement therapy. 


TaBLE 2. C. R., Cushing’s syndrome 
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(mEq/liter) 
12/10 143.0 ; 92.2 | 39.6 
12/11 144.0 .6 | 93.0 | 41.8 | 200 mg. “RE” 
12/12 Surgery 300 mg. “‘E’’; 5 mg. DCA; 25 mg. ACTH 
| | t.v. 
12/13 144.1 | 2.1| 94.3 | 200 mg. “E”’; 5 mg. DCA; 25 mg. ACTH 
| 1.0. 
12/14 | 139.0 -1| 92.2 | 35.1 | 200 mg. “E”; ACTH i.v. 
12/15 141.0 6 | 96.9 | 35.0 | 100 mg. “E”; ACTH i.v. 
12/16 | | | 75 mg. “E”; ACTH i.v. 
12/17 | 141.7 | 2.5| 96.5 | 38.7 | 50 mg. “E”; ACTH iv. 
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12/18 140.3 | 93.5 | 36.6 | 25 mg. “E”; ACTH i.v. 
12/19 |} 142.3 | | | | 25 mg. “E”’; 15 mg. ACTH iv. 
12/20 140.6 | | 25 mg. “E”’; 10 mg. ACTH i.v. 
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TABLE 3. Steroidal pre- and postoperative care for adrenalectomy in Cushing’s syndrome 





Preoperative 
Day 2 200 mg. cortisone |.m. 
Day 1 200 mg. cortisone I.m. 
Day of adrenalectomy—100 mg. cortisone early a.m.—5 mg. DCA 
Postoperative 
Day 1 200 mg. cortisone 5 mg. DCA 
Day 2 200 mg. cortisone 5 mg. DCA 
Day 3 200 mg. cortisone DCA if needed 
Day 4 150 mg. cortisone DCA if needed 
Day 5 Gradual tapering of cortisone dosage 





Cushing’s syndrome is more frequently due to adrenal hyperplasia than neo- 
plasm. Even though in some cases the adrenals may not be enlarged anatomically, 
there is no doubt of their physiologic over-activity. Occasionally a spontaneous 
remission may occur. Furthermore, in the series at the Presbyterian Hospital 
about one-third of the patients have benefited by radiation of the pituitary 
gland. But apparently it becomes necessary to operate on a good number of 
these patients. Between 90-100 per cent of the adrenal tissue must be removed 
in most cases to affect a remission in this condition, otherwise regeneration of 
the remaining tissue may again result in the disease. 

The usual routine is to remove 90 per cent of one adrenal and at some future 
date to do a complete adrenalectomy on the contralateral side. If one side is to 
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be removed, aside from the usual surgical precautions, no hormonal support is 
necessary. It must be borne in mind that these patients heal poorly and wounds 
disrupt easily. We have recently followed three hyperadrenal patients through an 
uneventful single stage adrenalectomy without any steroidal support. 

It is with the second stage that we are concerned. As a result of the surgical 
procedure the patients proceed from a state of hyperadrenalism to one of hypo- 
adrenalism with all the attendant metabolic effects. Therefore, the transforma- 
tion must be made gradual. Preparation in these cases proceeds as it does in the 
total adrenalectomy. For two days preoperatively we have given 200 mg. intra- 
muscular cortisone which is continued for several days thereafter, the length of 
time depending upon the clinical condition as well as the electrolyte and carbo- 
hydrate state. Following this, the dose of cortisone is gradually tapered down. 
Anywhere from 12.5 to 50 mg. a day is needed to maintain the patients. Some 
may require none at all. DCA is given on the day of operation and the first 
postoperative day. This is continued only if needed as judged by the concentra- 
tion of sodium in the serum. This is summarized in table 3. 

3) Adrenogenital syndrome: The adrenogenital syndrome or adrenal virilism 
also concerns the genito-urinary surgeon. Here, too, the cause may be adrenal 
hyperplasia or neoplasm. Due to the differences in the steroids elaborated by the 
adrenal in this condition as compared to the Cushing’s syndrome the metabolic 
alterations are not at all similar and the operative procedure is attendant with 
different problems. The metabolic alterations in CHO, protein and electrolyte 
spheres are not present. These patients withstand surgery well, heal promptly 
and are no problem. In our experience, very little or no hormonal support is needed. 
One word of caution is necessary, and this must be stressed, adrenal carcinoma 
showing the mixed syndrome, namely elements of both the adrenogenital syn- 
drome and Cushing’s should be handled like the latter. They differ from the true 
Cushing in that in addition to excessive corticoid secretion the adrenals are 
elaborating androgens as well. They must be prepared for operation with hor- 
monal support as outlined above. The patients with benign adenomas, on the 
other hand, require no hormonal support. 

Being an internist, I should like to close this discussion with a demonstration 
of how a medical adrenalectomy can be performed. As you know, ACTH stimu- 
lates the adrenal cortex and, conversely, cortisone or compound F inhibits the 
pituitary from secreting more ACTH. Thus, in patients with adrenal virilism 
due to bilateral adrenal hyperplasia, the administration of cortisone results in 
an indirect decrease of adrenal secretion and at the same time the substitution 
of a more normal adrenal steroid for the abnormal ones being elaborated in this 
syndrome. 

When a carcinoma is present, on the other hand, cortisone is without effect 
upon the 17-ketosteroids. We have one further piece of evidence to uphold the 
thesis that adrenal carcinoma is completely independent of pituitary stimula- 
tion. One of our patients with an adrenal carcinoma and Cushing’s syndrome was 
subsequently hypophysectomized. This procedure had no effect on the course of 
the disease nor on the 17-ketosteroids. 
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From the Medical and Surgical Services of the Peter Bent Brigham Hospital and the 
Departments of Medicine and Surgery, Harvard Medical School, Boston, Mass. 

Recently a review of surgery of the adrenal has been made by Huggins and 
Bergenstal' which outlines succintly the clinical and experimental studies that 
have been under way for several years in this field of endeavor. It is the purpose 
of the present communication to record further clinical observations and meta- 
bolic studies which have been made upon patients who have undergone total 
adrenalectomy. This study began in June 1950, and has been applied to three 
distinctly different entities, namely: hypertensive vascular disease, Cushing’s 
syndrome, and reactivated carcinoma of the prostate. Twenty-five bilateral total 
adrenalectomies (17 for hypertensive vascular disease, 2 for hyperadrenalism and 
6 for reactivated carcinoma of the prostate), and 7 bilateral subtotal adrenalec- 
tomies furnish the material for this report. The observations and results obtained 
in each group of patients will be discussed separately. 


I. TOTAL ADRENALECTOMY FOR HYPERTENSIVE VASCULAR DISEASE 


There is certain highly suggestive evidence that the adrenal glands have a 
role in the course of hypertensive vascular disease. There has been observed an 
improvement of hypertension and of hypertensive symptoms in patients having 
this disease who subsequently developed spontaneous adrenal insufficiency or 
Addison’s disease. Hyperfunction of both the adrenal cortex (Cushing’s syn- 
drome) and of the adrenal medulla (pheochromocytoma) are usually accompanied 
by hypertension. Excessive dosage of desoxycorticosterone acetate produces 
salt retention and an exacerbation of hypertensive symptoms and signs. The 
salt retaining qualities of adrenal cortical steroids have been strikingly illustrated 
by the sodium chloride diuresis? which occurs after total adrenalectomy and 
which can be effectively regulated by modification of substitution therapy with 
cortisone acetate, desoxycorticosterone acetate and sodium chloride. Neuhof* 
Green, Fontaine,’ and Zintel® have described the benefits obtained in the ob- 
jective and subjective signs and symptoms of hypertension from subtotal ad- 


1 Huggins, C. and Bergenstal, D. M.: Surgery of the adrenals. J. A. M. A., 147: 101- 
106, 1951. 

* Thorn, G. W., Harrison, J. H., et al.: Physiological changes following bilateral total 
adrenalectomy in patients with advanced hypertensive vascular disease (abstract). Trans. 
Assoc. Am. Phys., 64: 126-133, 1951. 

3 Neuhof, H.: Gangliosympathectomy and bilateral hemiadrenalectomy for severest 
grade of hypertension. Ann. Surg., 128: 787-790, 1950. 

4 Green, D.M., Nelson, J. N. , Dodds, G. A. and Smedley, R. E.: Bilateral adrenalectomy 
in malignant hypertension and diabetes. J. A. M. A. , 144: 439-443, 1950. 

5 Fontaine, R., Frank, P. and Stoll, G.: Surgery of the adrenals. J. Internat. Chir., 
362-377, 1949. 

6 Zintel, H. A., Wolferth, C. C., Jeffers, W. A., Hafkenschiel, J. H. and Lukens, F. D. 


W.: Subtotal adrenalectomy i in treatment of patients with severe essential hypertension. 
Ann. Surg., 134: 351-360, 1951. 
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renalectomy. Grimson,’ Priestley* and Huggins' have emphasized, however, the 
pitfalls relating to the fragment of adrenal left after partial adrenalectomy for 
Cushing’s syndrome which may not survive at all or which may hypertrophy and 
maintain the level of previous adrenal function. The greatest hazard of subtotal 
adrenalectomy has been the failure of the remnant adequately to meet the 
demands of subsequent stress and also gradually to fail in its physiologic func- 
tions. We have used subtotal adrenalectomy only for Cushing’s syndrome and 
not at all for the treatment of hypertensive vascular disease or cancer of the 
prostate. 

A co-operative study of the effects of total adrenalectomy for hypertensive 
vascular disease was undertaken by the Medical and Surgical Services of the 
Peter Bent Brigham Hospital in June 1950. For the first time it was shown that 
adequate substitution therapy exists to make such an investigation possible. 
The early results of this study were reported in May 1951.?:° From June 1950 to 
June 1951, there were 15 bilateral total adrenalectomies performed for hyper- 
tensive vascular disease and three additional cases were subsequently completed 
bringing the total to 18. The patients selected were considered as failures on 
conservative medical management and with one exception were considered un- 
suitable candidates for sympathectomy because of the severity and longevity 
of their disease. 

Eleven patients had primary hypertensive vascular disease and in six there 
was a background of chronic nephritis. One male patient aged 69 had polycystic 
renal disease with hypertension as well as reactivated metastatic cancer of the 
prostate. Both retinal vascular changes and cardiac enlargement were present 
in all. Cardiac decompensation had been present in 10 and 3 had evidence of 
previous coronary thrombosis. Azotemia was present in 14 and evidences of 
nephrosclerosis without azotemia in 4. Only one patient of the 18 was found to 
have a normal glomerular filtration rate. Symptoms of cerebral vascular disease 
were prominent in 8 and predominant in 4. 

The preoperative management, surgical technique and postoperative care for 
total adrenalectomy have been previously described.?: * The importance of avoid- 
ing prolonged hypotension and accompanying renal arterial vasoconstriction 
during surgery has been already emphasized. The important features of post- 
operative maintenance substitution therapy in the hypertensive patients have 
been 25-37 mg. of cortisone acetate per day, and 3-8 gm. of sodium chloride to 
meet individual demands. Although desoxycorticosterone acetate, 0.5 to 1.0 
mg., 3 to 5 times weekly may be necessary to prevent salt depletion and dehy- 
dration, the majority of hypertensive patients have not required the use of 
desoxycorticosterone acetate after total adrenalectomy. It would appear that 
in order to derive optimal benefit from this procedure the hypertensive patient 
should receive the minimum quantity of salt retaining 11-desoxycorticoids com- 

7 Grimson, K.S., Emlet, J. R. and Hamblen, E. C.: Diagnosis and management of tumors 
of adrenal gland. Ann. Surg., 134: 451-453, 1951. 

8 Priestley, J. T., Randall, G. S., Walters, W. and Salassa, R. M.: Subtotal adrenal- 
ectomy for Cushing’s disease. Ann. Surg., 134: 464-475, 1951. 


® Harrison, J. H., Thorn, G. W. and Criscitiello, M. G.: Bilateral total adrenalectomy in 
hypertension and nephritis. J. Urol., 67: 405-414, 1952. 
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mensurate with his or her daily activity and propensity for loss of sodium 
chloride. 

The physiologic benefits obtained in the hypertensive patient were, at least in 
part, on the basis of a sodium chloride and water diuresis (fig. 1). This resulted 
in improvement of circulatory efficiency manifested by relief of palpitation, 
substernal oppression, orthopnea, dyspnea, ascites and edema of the extremities. 
Relief of anxiety, dizziness, diplopia, and headache indicated benefits pertaining 
to the cerebral circulation. Accompanying objective signs of improvement were 
a decrease in heart size (fig. 2), clearing of lung fields, increase of vital capacity, 
decrease in the size of the liver, loss of edema, and decrease of weight (fig. 3, A), 


W.CH. o° 34 years 
HYPERTENSION Congestive failure 
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Fia. 1. Showing steady increase in urinary excretion of sodium during 2 weeks following 
completion of total adrenalectomy. It seems that sodium and water diuresis is important 
mechanism producing improvement in congestive failure of hypertensive vascular disease 
and this must be regulated by supplementary sodium chloride ingestion and desoxycorti- 
costerone acetate to meet individual demands which vary with patient’s activities and 
with climatic conditions. 


improvement of eye grounds, improvement of the exercise tolerance, and sig- 
nificant lowering of the blood pressure in 5 (fig. 3, B). 

In June 1952, one year after the last case of the original group was operated on, 
7 patients are living and 11 have died. There was 1 operative death due to car- 
diac arrest 2 hours after the second adrenal had been removed. Three other 
patients have had cardiac deaths, 2 at one month after operation and 1, eleven 
months later. The latter had obtained remarkable improvement, and in retro- 
spect had been allowed to work too vigorously at his job as a hospital orderly. 
Four patients died of renal insufficiency which progressed steadily during the 
first 2 months after operation in spite of all efforts, including external dialysis, 
to obviate renal failure; another died of renal failure 15 months after adrenalec- 
tomy. One patient died in an addisonian crisis in an ambulance on the way to the 
hospital from a distant city following sodium chloride depletion occurring in the 
severe heat of mid-July. This we believe would not have occurred had he fol- 
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lowed instructions or if he had been treated promptly with sodium chloride 
and desoxycorticosterone acetate. There was one death attributed to cerebra! 
vascular disease. Seven patients are living, 2 of whom have been treated too 
recently (3 months) to allow ultimate evaluation. Four of the remaining 5 pa- 
tients are definitely improved 14 to 20 months after total bilateral adrenalectomy. 
One patient is essentially unchanged 15 months after operation but has been able 
to continue her position as a bank clerk. 

It is concluded that further investigation of total adrenalectomy for severe 
hypertensive vascular disease should be made. There is definite evidence of 
benefit to be gained in carefully selected patients having congestive failure. 


+18% 


6 MONTHS 16 MONTHS 
PRE OPERATIVE POST OPERATIVE POST OPERATIVE 


Therapy: Therapy: 
Cortisone Acetate: Cortisone Acetate: 
25 mg/day 25 mg /day 


DCA: O DCA : 1,0 mg/day 


Fic. 2. Roentgenograms illustrate decrease of size of heart and clearing of pulmonary 
edema after total adrenalectomy in same patient to whom figure 1 refers. This improvement 
is attributed to sodium diuresis shown in figure 1. 


Renal insufficiency is a contra-indication to the procedure; renal failure has 
consistently been made worse as a result of renal vasoconstriction during and 
following surgical intervention. The possible prevention or amelioration of the 
latter complication by means of peri-arterial renal sympathectomy is presently 
being investigated. This procedure carries none of the undesirable implications 
of thoraco-lumbar sympathectomy, causes no significant fall in blood pressure, 
and may permit better renal blood flow during the postoperative period when it is 
most needed and when otherwise renal vasoconstriction may occur in response 
to the stimulus of operation. 


Il. TOTAL ADRENALECTOMY IN CUSHING’S SYNDROME 


The exact cause of hyperadrenalism continues today to be a great problem, 
as it was when Cushing first described the syndrome of pituitary basophilism. 
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The theories of Albright,!° concerning the excessive production of 11-17, oxy- 
steroids which stimulate gluconeogenesis with the conversion of protein into 
carbohydrate and fat are extremely enlightening. The work of Kepler," Priest- 
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SODIUM INTAKE* 60-80 MEQ/DAY SODIUM INTAKE + 40- 60 MEQ/DAY 





Fig. 3. A, loss of weight occurring co-incident with sodium diuresis after total adrenal- 
ectomy and cessation of desoxycorticosterone acetate therapy is shown here. In this case 
6 kilograms (13 pounds) was lost during 12 days after DCA was stopped. B, reduction in 
blood pressure illustrated in A which occurred after total adrenalectomy was well tolerated 
and regulated with DCA 1 mg. and cortisone 25 mg. per day. Such an improvement was 
obtained in 5 patients. This patient died suddenly of coronary disease while at work 11 
months after operation. 


ley,’ and Cahill has led to successful surgical therapy in many instances of this 
syndrome by partial bilateral adrenalectomy. When a tumor of the adrenal cor- 


” Albright, F.: Cushing’s syndrome: Its pathological physiology, its relationship to 
adrenogenital syndrome and its connection with problem of reaction of body to injurious 
agents. Harvey Lectures, 38: 123-186, 1942-1943. 

| Kepler, E. J.: Report of 4 cases. Proc. Staff Meet., Mayo Clinic, 8: 102, 1933. 

Kepler, E. J.: Relationship of ‘‘Crooke’s changes”’ in basophilic cells of anterior pituitary 
body to Cushing’s syndrome (pituitary basophilism.), J. Clin. Endocrinol., 5: 70, 1945. 

Kepler, E. J., Sprague, E. G., Clagett, O. T., Power, M. H., Mason, H. L. and Rogers, 
H. M.: Adrenal cortical tumor associated with Cushing’s syndrome. J. Clin. Endocrinol., 
8: 499-531, 1948. 

#2 Cahill, G. F. and Melicow, M. M.: Tumors of the adrenal gland. J. Urol., 64: 1-25, 
1950 
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tex is found at operation a striking improvement can be expected following its 
removal. However, when bilateral hyperplasia is found bilateral partial adrenalec- 
tomy may cause moderate to striking improvement. This has been the case in 
80% of the patients so treated.* Grimson’ and Priestley? have emphasized, 
however, the unpredictability of the subsequent behavior of the adrenal cortical 
remnant. The experiences observed of temporary improvement after roentgen 
therapy of the pituitary followed by relapse, as well as relapses after partial 
adrenalectomy seemed to indicate the need of investigation of total adrenalec- 
tomy in the therapy of this condition. We have adopted the policy of bilateral 
adrenal exploration in all patients with Cushing’s syndrome in whom no evidence 
of primary pituitary lesion can be demonstrated; total adrenalectomy is then 
performed if no adrenocortical tumor and only hyperplasia is found. Striking 
improvement, both objective and subjective, has occurred in two patients so 
treated and in another in whom a partial adrenalectomy, left and total, right was 


Fig. 4. Photograph of woman aged 41 after onset of Cushing’s syndrome due to adenoma 
of right adrenal and adrenal hyperplasia. Left adrenal was not hypoplastic and was found 
to appear normal grossly and histologically. Bilateral total adrenalectomy was performed. 
Striking change in this patient 6 months after operation is shown. This improvement has 
been maintained 20 months after surgery. Transitory improvement had been previously 
obtained 2 years before by means of pituitary radiation but complete relapse occurred 


within 6 months. It is believed that permanent cure has been achieved here by adrenal- 
ectomy. 


done with subsequent atrophy of the left cortical remnant. It is well recognized 
that the adrenal cortex is, in many cases, the mediator rather than the primary 
source of the disease although its elimination, followed by adequate substitution 
therapy, may cure the symptoms and signs of practically all cases. Though the 
stimulus to hyperplasia of the adrenal may originally stem from the anterior 
pituitary, cure by radiation of the latter gland is rarely accomplished, whereas 
lasting benefit is ordinarily obtained with adrenalectomy. 

During the last 2 years exploration of 9 patients having Cushing’s syndrome 
has been carried out at the Peter Bent Brigham Hospital. One of these patients 
a woman aged 42, had a large adenoma of the cortex of the right adrenal and a 
normal left adrenal. Another, a woman aged 58, had a carcinoma of the adrenal 
cortex producing the classical symptoms and signs of Cushing’s syndrome. 
Seven had bilateral cortical hyperplasia of the adrenal glands; two of these were 
men and five were females, aged 16 to 48. One of these women was psychotic 
and all but two had undergone striking personality changes. Bilateral total 
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adrenalectomy was carried out in 2 cases as aforementioned, and apparently 
resulted spontaneously in a third because of atrophy of the adrenal remnant. 
The only death occurred 2 months after operation as a result of cardiac and 
pulmonary complications in the patient having carcinoma of the left adrenal 
cortex. Two of the patients having subtotal adrenalectomy for hyperplasia 
were unimproved and four showed dramatic improvement. One patient having 
bilateral total adrenalectomy was greatly improved and probably cured as 
evidenced by findings twenty months after operation (fig. 4). Another male 


patient has already shown definite improvement three months after total ad- 
renalectomy was completed. 


Ill. TOTAL ADRENALECTOMY FOR RE-ACTIVATED CARCINOMA OF THE PROSTATE 


The significant demonstrations of Huggins" of the control of cancer of the 
prostate by orchiectomy, of Munger by radiation of the testes, and of others 
by the administration of estrogens, presented an effective new approach to the 
theory of neoplastic disease. The subsequent reactivation of cancer of the pros- 
tate after inhibition by hormonal therapy has been a discouraging yet chal- 
lenging feature of the disease. Total adrenalectomy for carcinoma of the prostate 
was first studied by Huggins and Scott!® before adequate substitution therapy 
was available but some clinical improvement was adjudged during several 
months of survival accomplished by aqueous adrenal cortical extract and de- 
soxycorticosterone. Since the availability of cortisone has made an active exis- 
tence possible in the absence of the adrenal glands, further investigation of the 
effects of total adrenalectomy upon reactivated cancer has been possible.'® 

An important theoretical objective of adrenalectomy for cancer of the prostate 
is that of the further elimination of effective androgens from the organism. 
An apparent increase of adrenal cortical secretion after orchiectomy has been 
evidenced by a relative increase of 17-ketosteroid excretion’® and the persistence 
of biologically active androgens in the urine. There is some evidence, based on 
serial measurements of urinary 17-ketosteroid excretion, that estrogens may 
inhibit this enhanced postorchiectomy adrenal cortical activity and at the same 
time delay the reactivation of the cancer. After orchiectomy we have found an 
average fall in 17-ketosteroid excretion from 13 mg. per 24 hours to 7-9 mg. per 
24 hours (fig. 5). This level has been maintained fairly consistently with only 
transitory rises in response to stress in most cases for as long as 20 months 
while receiving estrogens. This is in contradistinction to the rise in 17-ketosteroid 
excretion observed by Huggins and others pursuant shortly to orchiectomy with 
out subsequent administration of estrogens. We have attempted to watch for a 

13 Huggins, C. and Hodges, C. V.: Studies on prostatic cancer I. Effect of castration, 


of estrogen, and of androgen injection in serum phosphatases in metastatic carcinoma of 
prostate. Cancer Research 1: 293, 1941. 

14 Munger, A. D.: Experiences in treatment of carcinoma of prostate with irradiation 
of testicles. J. Urol., 46: 1007-1011, 1941. 

15 Huggins, C. and Bergenstal, D. M.: Inhibition of human mammary and prostatic 
cancer by adrenalectomy. Cancer Research 12: 134-142, 1952. 

16 Huggins, C. and Scott, W. W.: Bilateral adrenalectomy: Clinical features and urinary 
excretion of 17-ketosteroids and estrogen. Ann. Surg., 122: 1031, 1945. 
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rise in 17-ketosteroid excretion as a signal of increased adrenal activity and 
consequent reactivation of the cancer due to hormonal escape. However, corre- 
lation of increased 17-ketosteroid excretion and reactivation of cancer of the 
prostate has not yet been established as a consistent finding. 

Temporary clinical and subjective improvement has been obtained for short 
periods of 1-3 months in reactivated cancer of the prostate by the adminis- 
tration of cortisone, 25-37 mg. per day, which has coincidently resulted in a 
degree of adrenal cortical inhibition manifested by a fall in 17-ketosteroid ex- 
cretion from 10+ to 4 mg. per 24 hours. In some cases the fall has been as 
great as from 17 to 4 mg. per 24 hours. Nine patients have been treated with 
cortisone, 25-37 mg. per day, for 1-3 months. All but one patient had an improved 
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Fig. 5. Results of determination of urinary 17-ketosteroids are shown before orchiectomy 
and during year after orchiectomy on patient having carcinoma of the prostate who was 
also receiving estinyl 0.05 mg. daily. Good response to hormonal therapy was obtained and 
regression of cancer has persisted for 20 months. 17-ketosteroid excretion has remained at 
7-8 mg. per 24 hours with rises to higher levels occurring only in response to stress. Serum 
acid phosphatase has remained normal. A sustained rise in 17-ketosteroid excretion is being 
aad for as a sign of increased adrenal activity which is to be correlated with clinical 
findings, phosphatase and roentgenographic evidence of activity of cancer. 


sense of well-being and partial relief of pain. None showed objective evidence 
of regression of neoplastic tissue. The evaluation of subjective symptoms and 
their psychogenic aspects does not furnish a reliable index of the true efficacy 
of a therapy for cancer. However, one patient discarded his back brace after 
one month of cortisone and has been comfortable without it for more than a year. 
There has been no progression of his osseous metastases. Large doses of cortisone 
were not used in any of these patients. From these results it is concluded that 
further efforts at pharmacologic inhibition of the adrenal cortex should be 
investigated. Currently a comparative study of the effect of compounds E, B 
and F on adrenal function and on reactivated cancer is in progress. 

All of the patients who were selected for total adrenalectomy had undergone 
previous orchiectomy and were suffering from reactivated carcinoma with re- 
current regional and metastatic disease in spite of continuous estrogen therapy 
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for 6 months to 5 years. Three had vesical obstruction with urinary retention 
(2 complete and 1 partial). One had complete ureteral obstruction on the right 
as well. Obstruction of the rectum in one patient by cancer of the prostate had 
demanded colostomy. Five had extensive osseous metastases with unremitting 
pain demanding constant sedation and narcosis. Four of these had complete 
relief of pain after total adrenalectomy which persisted after the cortisone 
dosage had been diminished to maintenance levels. Improvement of appetite 
concomitantly resulted in improved nutrition and a sense of well-being. Strength 
was improved as mobility and physical activity without discomfort were possible. 
Another patient aged 55 had transitory relief of lumbosacral pain, but subse- 
quently a rise occurred in serum acid phosphatase from the preoperative level 
of 23 to 40 Gutman units simultaneously with recurrence of pain and eventually 
obvious progression of the metastatic lesions. One patient now more than a year 
since adrenalectomy had a marked decrease in the size of the mass of neoplastic 
tissue palpable by rectal examination but without relief of right ureteral obstruc- 
tion or of vesical obstruction 6 months after operation. A right nephrectomy for 
hydronephrosis and pyelonephritis was necessary and performed without inci- 
dent. Subsequently a transurethral resection of the vesical neck resulted in 
satisfactory emptying of the bladder. The patient has been well without ev- 
dence of further reactivation of carcinoma for 21 months; the serum acid phos- 
phatase continues to be normal (2 Gutman units) and there are no demonstrable 
osseous metastases. 

The mechanism of the sudden relief of pain following total adrenalectomy has 
not been explained. It has been emphasized by Huggins'® as the most striking 
observation yet made following this therapy. There is an undoubted profound 
alteration of metabolic processes following total adrenalectomy which deserves 
further physiologic investigation. The anti-anabolic effect of large doses of corti- 
sone on protein metabolism could well play a réle for the short time it is in effect 
during the immediate postoperative period. However, that the improvement is 
maintained when cortisone is being administered in a minimal maintenance 
dose suggests absence of the adrenal cortex is a factor in this improvement. 

A study of patients after castration and adrenalectomy has shown that on the 
maintenance dose of cortisone utilized the urinary excretion of 17-ketosteroids 
averages 4—6 mg. per 24 hours. Biologic studies of the urine of two patients 
receiving this dose showed an excretion of 0.6-3.0 international units of urinary 
androgens.* When large doses of cortisone were given there was a moderate 
increase of androgen excretion; however, when large doses of hydrocortisone 
(compound F) were given the excretion of androgens was greatly increased as 
shown in figure 6. It is apparent that both urinary 17-ketosteroids and bio- 
logically active androgens may arise from the intermediary metabolism of adrenal 
cortical 11, 17-oxygenated steroids. It is unlikely, however, that a significant 
quantity of androgen is derived from the small doses of cortisone ordinarily 


* The authors are indebted to Dr. P. L. Munson for the measurement of urinary an- 
drogens. ” 

™ Thorn, G. W., Munson, P. L., Harrison, J. H., et al.: The metabolism of adrenal corti- 
cal steroids in adrenalectomized-orchiectomized human. To be published. 
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employed in substitution therapy. Furthermore, the presence of biologically 
active androgens in the circulation derived from cortisone prior to excretion in the 
urine remains to be determined. 

The following abstracts summarize the important details in the history of 6 
patients having re-activated cancer of the prostate who were subjected to total 
adrenalectomy subsequently. 

Case 1. N. McC., P.B.B.H. No. 5B723. Born January 28, 1890. Diagnosis: 
Carcinoma of the prostate with regional extension. Operation: Perineal prosta- 
tectomy September 24, 1949 and orchiectomy October 1, 1949. No osseous me- 
tastases were demonstrated and serum acid phosphatase was 1.2 Gutman units. 
Patient was free of symptoms until January 1951, when urinary difficulty began 
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Fic. 6. Urinary androgen here was measured in international biologic units by Dr. P. L 
Munson using chick cox comb growth technique. It is noted that 0.06 to 1 international unit 
of androgen was demonstrated to be present in orchiectomized adrenalectomized man even 
when cortisone was stopped for 5 days. At same time very slight traces of 17-ketosteroids 
were found in urine. It is significant that by increasing dose of cortisone, 17-ketosteroid 
excretion and androgen in urine are definitely increased. A much greater increase of each 
is found in urine after similar doses of hydrocortisone (compound F). 


again and growth of a mass in the pelvis palpable by rectal examination indicated 
local reactivation of cancer of the prostate. The 17-ketosteroid excretion was 
found to be 10.1 mg. per 24 hours. Excretory urograms showed no evidence of 
function of the right kidney and a normal renal pelvis and ureter on the left. 
At cystoscopic examination the right ureter was found to be obstructed at 4 cm. 
from the bladder and the trigone was elevated on this side by apparent recurrent 
prostatic neoplasm. The patient was treated with cortisone 25 mg. daily for 2 
months without improvement and with an accompanying fall in 17-ketosteroids 
from 10 to 3.6 mg. per 24 hours. He was admitted to the hospital April 1951, 
because of urinary retention and obstruction of the right ureter, both caused by 
re-activated carcinoma with regional recurrence. Constant drainage of the blad- 
der was necessary; no osseous metastases were demonstrated. 
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Bilateral total adrenalectomy and right nephrostomy were performed on 
May 7, 1951. The patient was discharged from the hospital on cortisone 25 mg. 
daily, DCA 4 mg. daily and constant drainage of the urinary bladder. During the 
ensuing 6 months the pelvic mass diminished greatly in size, according to findings 
by rectal palpation, but total retention of urine persisted and the right ureter 
remained obstructed to ureteral catheterization and excretion of urokon and 
diodrast. No osseous metastases appeared and the serum acid phosphatase was 
not elevated. The patient was well and doing his chores as a New England farmer 
during this time. He was able to track a large bear in the snow for several miles, 
to shoot, to skin him and to aid in the transportation of three hundred pounds of 
bear meat to his home five miles away. This activity occurred 6 months after 
total adrenalectomy. 

Because of the nonfunctioning right kidney and a draining sinus in the flank, 
a right nephrectomy was carried out December 10, 1951, more than 6 months 
after adrenalectomy. The kidney was the site of hydronephrosis and severe 
pyelonephritis. One month later, litholapaxy and transurethral prostatectomy 
were performed January 10, 1952. For the last 6 months the patient has con- 
tinued to be completely well and actively at work as a farmer. He returns for 
examination every 6 weeks and an injection of long acting DCA. Cortisone has 
been maintained at 25 mg. taken orally each day. Since adrenalectomy his weight 
has increased from 117 pounds to 140 pounds and his hematocrit increased from 
34 after operation to 40. He is quite well and active 21 months after adrenalec- 
tomy. 

Biopsies made 6 months after adrenalectomy still showed the presence of 
adenocarcinoma but in some areas the histologic picture was markedly altered 
by both nuclear and cytoplasmic changes. 

Case 2. W. 8. §., P.B.B.H. No. 3A824. Born October 23, 1875. Diagnosis: 
Cancer of the prostate with metastases to spine December 1947. Serum acid 
phosphatase 41.8 and 44.8 Gutman units. Orchiectomy and estrogens adminis- 
tered with relief of pain and serum phosphatase 4.0 Gutman units on January 
8, 1948. Hematocrit rose from 38 to 40. Estrogens continued but back pain 
recurred May 1950, and persisted. Osteoblastic metastases were demonstrated 
in roentgenograms of the spine and pelvis April 1951. 17-ketosteroid excretion in 
urine was 8.8 mg. per 24 hours. Cortisone 37.5 mg. daily for 2 weeks and 25 mg. 
daily for 2 weeks gave subjective improvement and a fall in 17-ketosteroid ex- 
cretion from 8.8 to 4.9 mg. per 24 hours. Increasing pain and disability de- 
manded constant use of aspirin and codeine. Weight loss dropped from 182 
pounds in January 1950, to 147 pounds in December 1951. Serum acid phos- 
phatase rose to 11.4 Gutman units and new metastases appeared in femurs, 
sacrum and pelvis. The patient confined to house by pain December 1950. 
Treatment with cortisone with some relief followed by fall in acid phosphatase 
to 7.4 Gutman units and 17-ketosteroid excretion to 3.8. Intravenous ACTH 25 
mg gave a rise in 17-ketosteroid excretion to 10.1 mg. per 24 hours. 

Bilateral total adrenalectomy January 3, 1952, four years after orchiectomy, 
was followed by immediate relief of pain, fall in acid phosphatase from 7.4 to 3.2 





96 HARRISON, THORN AND JENKINS 


and of alkaline phosphatase from 8.9 to 4.2 Bodansky units. The preoperative 
androgen excretion was 2.1 international units (aged 76 and 5 years postorchiec- 
tomy) and the postoperative androgen excretion varied from 1.5 to 0.6 i.u. with 
cortisone, 25 mg. per day. The patient discharged from the hospital February 
16, 1952 on cortisone 25 mg. and estinyl 0.1 mg. daily; he had received 90 mg. 
of trimethyl DCA (long acting) by hypodermic prior to discharge. He has been 
completely symptom free for 5 months since operation. Roentgenograms of the 
spine and pelvis have shown striking evidence of healing of the osteoblastic 
metastases demonstrated six months earlier before adrenalectomy (fig. 7). 
Hematocrit 33 and weight 147 pounds before adrenalectomy December 1951; 
in May 1952, hematocrit is 38 and weight 154 pounds. The patient has returned 
to his work as a tailor. 

Case 3. M. F. T., P.B.B.H. No. 9B697. Born March 23, 1900. Diagnosis: 
Carcinoma of the prostate with metastases to pelvis and left femur, November 
1950. Total prostatectomy and orchiectomy were carried out in November 1950 


Fic. 7. A, destructive metastases in second and third lumbar vertebrae are shown in 
lateral spot film of lumbar spine made in December 1951, just 4 years after orchiectomy and 
estrogenic therapy were instituted. See case 2. Unremitting pain has been present more 
than 6 months. B, lateral films of spine made 5 months after bilateral total adrenalectomy 
show evidence of definite healing with deposition of calcium in involved areas of the bodies 
of L2 and L3. Relief of pain and general clinical improvement have been striking. 


and estrogens were administered. Marked improvement for 3 months but pain 
_ gradually recurred in 11 months completely disabling him in October 1951. 
At this time hematocrit 37, acid phosphatase 11.4, alkaline phosphatase 4.5, 
weight 87 kilograms and diffuse osteoblastic skeletal metastases shown in spine, 
pelvis and femora. Total bilateral adrenalectomy on November 26, 1951, was 
followed by relief of pain for 3 weeks when serum acid phosphatase rose to 21.6, 
one month later to 22.4 and 6 weeks later to 44.2 with increasing pain in the 
back. Androgen excretion postoperatively ranged from 0.6 i.u. to 1.3 iu. Cortisone 
was stopped for 5 days and urinary androgens 0.9 i.u. to 1.3 i.u. were found to 
persist in 24 hour urine specimens. Cortisone was increased to 100 mg. per day 
giving a rise in 17-ketosteroid excretion from 2.5 mg. to 6.8 mg. and a rise in 
androgen excretion from 1.3 i.u. to 2.9 iu. The serum acid phosphatase fell from 
44.2 to 29.8 mg. during this period of large dosage and rose again to 40 when the 
cortisone was again diminished to 25 mg. per day. Compound F 300 mg. per day 
caused a rise in 17-ketosteroid excretion from 6 to 47 mg. per 24 hours in 5 days 
and a rise in androgen excretion to 13.7 i.u. The latter level returned to 1.4 i.u. 
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with a return to cortisone 50 mg. per day. The serum acid phosphatase fell to 
22.8 from 40 while on compound F and there was simultaneous symptomatic 
relief. This patient has not shown any substantial improvement since adrenalec- 
tomy and actually has been better subjectively and objectively only temporarily 
while getting massive cortisone substitution therapy. A second course of 300 mg. 
of cortisone per day for 5 days resulted in a fall of serum acid phosphatase fron 
35 to 23 with accompanying subjective improvement. However, after 6 weeks of 
100 mg. of cortisone per day pain had recurred and the acid phosphatase had 
risen to 73.2 and alkaline phosphatase to 9.1. His condition subsequently de- 
teriorated steadily, accompanied by a rise in acid phosphatase to 154 Gutman 
units. Roentgen ray therapy locally gave some relief of pain. He died of dissemi- 
nated cancer 7 months after total adrenalectomy and 19 months after total 
prostatectomy and orchiectomy. 


This case is illustrative of the biologic variables to be expected in the course of 
profound alterations of protein, carbohydrate and electrolyte metabolism in the 
treatment of cancer. While 5 patients having reactivated cancer of the prostate 
have been definitely improved after total adrenalectomy, this patient has shown 
no sustained benefit and is ultimately worse, though his condition was un- 
doubtedly out of control prior to adrenalectomy. 

Case 4. E. B., P.B.B.H. No. 6E313. Born 1891. Diagnosis: Carcinoma of the 
prostate obstructing rectum and bladder with regional extension and osseous 
metastases September 1951. Orchiectomy by Dr. Donald Marshall, Portland, 
Maine, September 1951 and stilbesterol 12.5 mg. per day increased to 25 mg. in 
January 1952. Congestive heart failure and hypertension complicated the pic- 
ture. Admitted to P.B.B.H. March 1952. Acid phosphatase 2.4., alkaline phos- 
phatase 3.3 and 17-ketosteroid excretion 6.3 to 919 mg. per 24 hours rising to 
15.3 after 25 mg. intravenous ACTH. Constant drainage of bladder was neces- 
sary. Osteoplastic metastases were demonstrated in the pelvis. Left adrenalec- 
tomy was performed on March 17, 1952 and colostomy on April 4 because of 
partial obstruction of the bowel. Condition slowly improved after colostomy but 
considerable trouble with diarrhea was encountered. Right adrenalectomy on 
May 14 was uneventful. After 2 weeks the patient was able to urinate with ease 
and constant drainage was stopped. He was discharged 16 days after second 
adrenal was removed, on cortisone 37.5 mg. per day and estinyl 0.1 mg. daily. 
Perineal pain was relieved and by rectal examination the mass in the pelvis was 
found to be diminished and encroachment on the rectum by encircling pros- 
tatic neoplasm was much less 2 months after operation. The patient seemed 
improved symptomatically with some regression of tumor by palpation but the 
ultimate result will be judged by subsequent examinations. 

Case 5. R. T., P.B.B.H., No. 6A38. Born July 11, 1884. Diagnosis: Carcinoma 
of the prostate with regional extension February 1947; patient treated with 
estrogens elsewhere. Admitted to P.B.B.H. May 1947, and total perineal pros- 
tatectomy and bilateral orchiectomy performed. No distant metastases were 
found and serum acid phosphatase was 4.2 Gutman units. Estinyl 0.1 mg. daily 
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was prescribed. Acid phosphatase was 0.6 Gutman units October 1950, but 
regional recurrence and osseous metastases were present. Patient also had con- 
genital polycystic disease of kidneys and hypertensive vascular disease. With 
spreading metastases in the ilia, spine and femora increased doses of dilaudid 
were necessary for control of pain. In April 1952, acid phosphatase was 7.8 and 
the patient unable to carry on his work as ophthalmologist. 17-ketosteroid excre- 
tion had risen from 8 to 14.5 to 17.4 mg. per 24 hours. 

Bilateral total adrenalectomy was done April 15, 1952. The patient was 
ambulatory within a week and without pain or necessity for narcotics. At dis- 
charge from the hospital on May 15, 1952 he was greatly improved both subjec- 
tively and objectively. Improved mobility of the spine and hips was impressive. 
Adduction of the femora could be done without pain and he walked without his 
previous limp. The blood pressure, previously 220/120 mm. of mercury, was 
stable at 160/90. Maintenance substitution therapy consisted of cortisone 37.5 
mg. per day and trimethyl DCA 75 mg. intramuscularly to last a month was 
given. 

Case 6: J. H. T., P.B.B.H. No. 0D306. Born June 20, 1880. Diagnosis: Carci- 
noma of the prostate with regional extension July 6, 1949. Perineal subtotal 
prostatectomy July 11, 1949 and bilateral orchiectomy October 1949. Serum 
acid phosphatase was 1 Gutman unit at this time and lumbar spine and pelvis 
showed no evidence of metastases. Treated with estinyl 0.05 mg. 2.i.d. Per- 
sistent low back pain in June 1951; x-rays showed osteoblastic metastasis in- 
volving the entire body of the fourth lumbar vertebra. Treatment with 
cortisone 25 mg. daily for 1 month gave some relief of pain temporarily but 
subsequently large doses of aspirin and codeine frequently were necessary. 
Roentgen ray therapy locally gave transitory relief of back pain in’ August 
1951. Continued use of sedatives and increased pain necessitated admission to 
the hospital in March 1952. Serum acid phosphatase was 3 Gutman units and 
alkaline phosphatase was 5.0 Bodansky units. X-rays again showed osteoblastic 
metastases in the lumbar spine. A two stage bilateral total adrenalectomy was 
completed April 22, 1952. Complete relief of pain has been present and no seda- 
tion necessary since this procedure was completed. The patient feels greatly 
improved and has been at home for 1 month on cortisone 37.5 mg. per day. 
He receives 30 mg. of trimethyl DCA intramuscularly (long acting) once a 
month. He is to be seen twice a month in follow-up. 


HORMONAL THERAPY BEFORE, DURING AND AFTER TOTAL ADRENALECTOMY 


The night before surgery the patient is given 100 mg. of cortisone acetate 
by intramuscular injection and this is repeated at 7 a.m. the next morning. The 
use of adrenal cortical extract during surgery is no longer employed but either 
cortisone or hydrocortisone (compound F) is given intravenously at an infusion 
rate of approximately 10 mg. per hour during the operative procedure and the 
six to eight hour period immediately thereafter. This assures a peak level of 
circulating adrenal cortical hormone during the period of maximal hormone 
requirement. 
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If necessary, as indicated by a significant and persistent fall in blood pressure, 
neosynephrine is added to the intravenous infusion, the dosage being adjusted 
to maintain blood pressure above 140/100 mm. Hg. in the hypertensive patient 
and above 100/70 in the normotensive group. It would appear that the continu- 
ous intravenous infusion of pure adrenocortical steroids may well decrease the 
need for vasopressor agents. Following surgery, cortisone acetate, 50 mg. every 
6 hours, is given intramuscularly for the first 48 hours; thereafter the dose is 
gradually diminished over a 6 to 10 day period to the maintenance level of 25- 
37 mg. per day taken orally. 

Following surgery all urine is collected and studies are made each day of 
sodium chloride excretion. Desoxycorticosterone acetate 1-3 mg. per day is 
given when necessary to avoid sodium chloride depletion and in addition 3-8 
mg. of salt are added to the diet to meet the individual demands. There has 
been little actual change in the management of these patients from the regimen 
described 1 year ago. 

The patients being treated for cancer have been much less of a problem from 
the standpoint of substitution therapy than the hypertensives or those having 
Cushing’s syndrome (the majority of whom have elevated blood pressure levels). 
Unlimited salt and a generous allowance of DCA is possible in the former which 
gives greater security without contributing any undesirable metabolic factor. 
On the other hand, larger doses of cortisone are permissible in the hypertensive 
patient but undesirable in those having cancer or hyperadrenalism. In each 
case it is necessary to formulate the individual demands for substitution therapy. 


SUMMARY 


Further experiences with total adrenalectomy in man have been described. 

The conditions studied utilizing this procedure are hypertensive vascular 
disease, Cushing’s syndrome and cancer of the prostate. 

In the hypertensive group 18 patients have been studied; 5 have died of renal 
failure, 4 have died of cardiac complications, 1 of cerebral vascular disease and 
1 patient died in an addisonian crisis. Seven patients are living, 4 of whom are 
definitely improved, 2 show moderate improvement and 1 is essentially un- 
changed. 

Two patients having hyperadrenalism have undergone total adrenalectomy 
and both are improved. Seven having this condition have had partial adrenal- 
ectomy; 1 having a cortical carcinoma died, 4 were definitely improved and 2 
are unimproved. Total adrenalectomy is suggested as the procedure of choice 
in bilateral adrenocortical hyperplasia. 

Six patients having re-activated cancer of the prostate 6 months to 5 years 
after orchiectomy and estrogenic therapy have undergone total adrenalectomy. 
Five of these patients are definitely improved 3 to 21 months after operation 
and one patient showed definite progression of the metastatic disease and died 
of disseminated cancer 7 months after total adrenalectomy and 19 months after 
orchiectomy. These cases have been abstracted in some detail. 

It is concluded that further studies of total adrenalectomy for hypertensive 
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vascular disease, hyperadrenalism, cancer of the prostate and other forms of 
cancer such as that of the breast, ovary and testis should be carried out. 


ADDENDUM 


The authors wish to acknowledge permission for reproduction of figures 1 and 
2 by the Annals of Internal Medicine from the article entitled “Clinical Studies 
on Bilateral Complete Adrenalectomy in Patients with Severe Hypertensive 
Vascular Disease” by Thorn, Harrison, Merrill et al, 37: 972-1005, and figure 7 
by the New England Journal of Medicine from the article entitled “Total 
Adrenalectomy for Reactivated Carcinoma of the Prostate, 248: 86-91. 





ENDOCRINE MANAGEMENT OF DISSEMINATED PROSTATIC 
CANCER, INCLUDING BILATERAL ADRENALECTOMY 
AND HYPOPHYSECTOMY 


WILLIAM WALLACE SCOTT 


From the James Buchanan Brady Urological Institute, the Johns Hopkins Hospital, 
Baltimore, Md. 


When Dr. Heckel invited me to participate in the Symposium on the Adrenal 
Gland, and I accepted and suggested the title listed, I was not clear as to what 
I had best present. Between then and now I have decided to discuss with you 
the philosophy behind the present methods of endocrine management of in- 
operable prostatic cancer rather than individual cases in which these methods 
have been used. 

Needless to say, the merits of orchiectomy, estrogen therapy (singly or com- 
bined), bilateral adrenalectomy and hypophysectomy in the treatment of dis- 
seminated prostatic cancer will be decided, not on any theoretical basis, but on 
their practical value. However, in so far as it is possible to characterize present 
phases in the endocrine treatment of prostatic cancer, one might justifiably 
describe them as phases in which practice far exceeds theory. 

First let us examine the present theory behind castration. Present methods 
of endocrine management of disseminated prostatic cancers, which cannot be 
removed surgically, began in 1939 with the work of Dr. Charles Huggins. The 
simple theory on which he based his work was formulated as a biological syllo- 
gism.! I quote Dr. Huggins: “In many instances a malignant prostatic tumor is 
an overgrowth of adult epithelial cells (and) all known types of adult prostatic 
epithelium undergo atrophy when androgenic hormones are greatly reduced 
in amount (as after castration) or inactivated (by estrogen administration). 
Therefore, significant improvement should occur in the clinical condition of 
patients with far advanced prostatic cancer subjected to castration or estrogen 
administration.” 

Few, if any of us, including your essayist, question the merits of castration 
or estrogen administration, and we are greatly indebted to Dr. Huggins for this 
splendid work. However, almost without exception, all patients eventually 
relapse and need additional therapy. Of a consequence, if we are to improve 
upon present methods of endocrine control, we must continue to investigate 
mechanisms, which should again prove more fruitful than mere empiricism. 
Let us carefully examine Dr. Huggins’ “biological syllogism” on which therapy 
is now based. ‘‘In many instances a malignant prostatic tumor is an overgrowth 
of adult epithelial cells.” This major premise is based on the histochemical 
finding of Dr. George Gomori? that all adult (postpuberal) prostatic epithelial 
cells give a positive acid phosphatase stain. This is true for the acinar epithelial 
cells of benign hyperplasia and the normal cell as well as for cancer. However, 
this staining reaction is a qualitative not a quantitative one. Furthermore, many 

1 Huggins, C., Stevens, R. E. Jr. and Hodges, C. V.: Arch. Surg., 43: 209, 1941. 

2 Goromi, G.: Arch. Path., 32: 189, 1941. 
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characteristics of the cancer cell differ from those of the benign and normal 
cell. 

Continuing, I quote: ‘All known types of adult prostatic epithelium undergo 
atrophy when androgenic hormones are greatly reduced in amount (as after 
castration) or inactivated (by estrogen administration).’’ Whereas this may be 
true in part, two criticisms are justified: 1) A wealth of evidence exists to support 
the view that the human testis produces not only androgens but estrogens; 
and 2) estrogen may not inactivate androgen directly but indirectly through the 
pituitary. Furthermore, at least in some species, it may not inactivate androgen 
at all but may inhibit the pituitary hormone, prolactin, which we believe to be 
directly concerned along with androgens with normal prostatic growth. 

Until such a time as the nature of testicular hormones is determined, it is 
inaccurate to assign the effects of castration to only androgen withdrawal, and 
we believe, to assign a direct inactivating action of androgen action to estrogen 
administration. 

Having questioned the major and minor premises of this syllogism, a priori, 
we agree with the conclusion: ‘Significant improvement should (or does) occur 
in the clinical condition of patients with far advanced prostatic cancer subjected 
to castration or estrogen administration.” 

Forgive me if part of what I’ve said or may say sounds like a dissertation on 
semantics. It is not meant to. In support of some of these criticisms let us refer 
to certain studies made on patients with prostatic cancer who were treated 


hormonally. If no answers are provided, at least some questions will be. 


THE EFFECT OF CASTRATION ON URINARY HORMONES 

Urinary 17-ketosteroids. In 1945, Vermeulen and I* showed that whereas total 
urinary 17-ketosteroids fell immediately after castration for prostatic cancer, 
they invariably rose thereafter to levels higher than those observed before 
castration (slide 1 [fig. 1°]). It should be stressed that whereas all urinary 17- 
ketosteroids are chromogens, not all are androgens. Consequently this study 
does not necessarily mean that urinary androgens fell and then rose but only 
that urinary 17-ketosteroids did. 

Urinary androgens. To my knowledge no one has made biological determina- 
tions of urinary androgens before and after castration. This needs doing. 

Urinary estrogens. Paralleling the study of urinary 17-ketosteroids just de- 
scribed, urinary estrogens, determined biologically, were followed. In 4 instances 
in 6, significant lowering was observed following castration but with no subse- 


quent rise (slide 2 [table 2*]). If nothing else, this indicated that their testes 
were producing estrogen. 


THE EFFECT OF ANDROGEN ADMINISTRATION ON PROSTATIC CANCER 
Extensive study of 3 patients, previously reported by Brendler, Chase and 
me‘ several years ago indicated that androgen administration to the patient 
with disseminated prostatic cancer was not necessarily bad (slide 3 [fig. 1‘]). 
In spite of causing marked elevation of serum acid phosphatase, as well as uri- 
nary 17-ketosteroids, these patients were clinically greatly improved despite 


3 Scott, W. W. and Vermeulen, C.: J. Clin. Endocrinol., 2: 450, 1942. 
4 Brendler, H., Chase, W. E. and Scott, W. W.: Arch. Surg., 61: 433, 1950. 
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having relapsed previously on combined castration-estrogen therapy. Perhaps 
this action is through the pituitary, as it is well established that androgen will 
inhibit the pituitary in the menopausal woman or the castrate adult male as 
effectively as estrogen, provided sufficient androgen is given. 

Time does not permit further discussion of this phase, but it should be recalled 
that both androgens and estrogens enjoy an important place in the treatment 
of disseminated breast cancer in women, like prostatic cancer thought to be 
sex-linked. 

The second phase of this discussion deals with a brief consideration of extra- 
gonadal sources of androgens and estrogens. This subject looms large today in 
connection with the rationale for bilateral adrenalectomy in the treatment of 
relapse after castration-estrogen therapy for disseminated prostatic cancer. 

Both androgens arid estrogens have been extracted from the adrenal gland, 
presumably the cortex. But, as in the case of the testis, this does not necessarily 
mean that both are made in the cortex nor in the form in which they can be 
isolated. 

Reasons for believing that the normal adrenal cortex makes androgen and 
estrogen stem in part from observations on patients with either masculinizing 
or feminizing tumors. Yet, I beg that this is an abnormal situation and one in 
which there is distinct cellular alteration. In the mouse Price® has suggested 
that the x-zone has an andromimetic function, and people have accepted this. 
Yet experiments by Jones® indicate that the x-zone does not secrete an androgen, 
since in hypophysectomized, castrate mice whose x-zones are maintained in a 
histologically normal state with gonadotrophin, the prostate and seminal vesicles 
are atrophied to the same extent as those of untreated, hypophysectomized, 
castrate mice. 

Recently no less of an authority than Dr. George Sayers’ of the University of 
Utah concluded a discussion of the subject by stating that adrenal cortical 
androgens are not likely to have an important role in man, since a compensatory 
increase in androgen secretion by the adrenal cortex, if it does occur, is not ‘of 
sufficient magnitude to prevent the development of deficiency symptoms follow- 
ing castration of the human male. Briefly put, eunuchs need testosterone. 


THE EFFECT OF BILATERAL ADRENALECTOMY ON URINARY HORMONES 


Of necessity this must be discussed under two headings: before the use of 
cortisone in the postoperative management of the bilaterally adrenalectomized 
patient, and after its introduction. 

In 1945, Dr. Huggins and I* reported a series of 4 cases of bilateral adrenalec- 
tomy in the treatment of relapse after castration-estrogen therapy. One pa- 
tient survived 116 days (slide 4 [fig. 4°]). Managed without cortisone, and 
probably dying in adrenal insufficiency, his urinary 17-keto-steroids remained 
very low after removal of the second adrenal; biological urinary androgens on day 
90 were too low to be measured; biological urinary estrogens were easily de- 
tectable. ' 


5 Price, D.: Am. J. Anat., 60: 79, 1936. 

6 Jones, I. C.: Endocrinol., 45: 514, 1949. 

7 Sayers, G.: Physiol. Rev., 30: 241, 1950. 

8’ Huggins, C. and Scott, W. W.: Ann. Surg., 122: 1031, 1945. 
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In October 1951, our residents, Doctors Butler and Ransom, with the aid of 
cortisone, did two bilateral adrenalectomies for relapse. One patient died in 
434 months, essentially unimproved; one is alive and clinically in good condition 
to date, 8 months. Slide 5 shows that in this case, urinary 17-ketosteroids re- 
mained high on high cortisone dosage, falling as the maintenance dose was 
decreased, but not to the low levels observed in the patient reported in 1945 
who received no cortisone. 

Evidence is accumulating that this very substance, cortisone, so necessary 
in the maintenance of the bilaterally adrenalectomized human is metabolized 
to androgen. This is hard to reconcile with theories which assign improvement 
following adrenalectomy to androgen withdrawal. 

The third and last phase of this discussion deals with a brief consideration 
of the role played by the pituitary in normal and maligriant prostatic growth. 

In 1951, Dr. Grayhack and I° observed that the prostate glands of hypophysec- 
tomized, castrate rats are less responsive to the same dose of testosterone propio- 
nate than the prostates of castrate rats whose pituitaries are intact (slide 6 
[based on data from table 3°]). This year, together with others in our laboratory’ 
we have found that by giving a small amount of the pituitary principal known 
as prolactin* to the hypophysectomized, castrate receiving testosterone propio- 
nate, the prostatic weight response is the same as in those castrates whose 
pituitaries are intact. 

Estrogen is known to inhibit literation of prolactin. 

Lastly we! have done 3 hypophysectomies in humans with disseminated 
prostatic cancer. All survived the operation. Two had relapsed after combined 
castration-estrogen therapy. One of these died unimproved; one is alive 334 
months posthypophysectomy and is judged unimproved. One had no endo- 
crine treatment for his widespread prostatic cancer prior to hypophysectomy. 
This man survived hypophysectomy 514 months, dying of a massive pulmonary 
embolis 5 days after an exploratory laparotomy for acute appendicitis. 

- All interest us from the standpoint of mechanism of action. Paucity of cases 

prevents conclusions. However, in the longest survivor, whose testes and ad- 
renals were intact at the time of hypophysectomy, marked postoperative im- 
provement was observed. Concomitant with gross shrinkage of the testes, 
there was gross shrinkage of the prostatic cancer. At autopsy the prostatic 
cancer showed changes comparable to castration-estrogen therapy changes; the 
adrenal cortices and testes were atrophic. 

Failure to benefit the two patients previously treated by castration-estrogen 
therapy cannot be explained. However, both had received little benefit from 
castration and estrogen. According to Huggins,” response to bilateral adrenal- 
ectomy is also poor if improvement following castration-estrogen therapy is 
short-lasting. 


® Grayhack, J. T. and Scott, W. W.: Endocrinol., 48: 453, 1951. 
10 Grayhack, J. T., Kearns, J. W., Bunce, P. L. and Scott, W. W.: Unpublished data. 
‘ 1 Grayhack, J. T., deKlerk, J. N., Butler, W. W. S. III and Scott, W. W.: Unpublished 
ata. 
* The prolactin used was a preparation known as luteotrophin and was kindly supplied 
by Dr. Geoffrey W. Rake of E. R. Squibb and Sons. 
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Operative removal of the involved adrenal when tumor is present is up to 
now the only method of cure. A certain cure is obtained if the tumor is benign, 
provided all the tumor is removed, and a probable cure may be obtained if a 
malignant tumor is removed before it metastasizes. 

Certainly the method of removal will vary greatly depending upon whether 
the tumor is benign or malignant. Also it will depend upon the expansion of the 
tumor in its growth, whether upwards into the hollow of the diaphragm or 
downwards and anterior to the kidney, making an approach to be more feasible 
if made in the area of expansion. Also, since some of these tumors may often 
be multiple, like pheochromocytoma; the approach should be in the fashion 
that all possible tumor areas may be explored. Again there will necessarily be 
considerable variation in the preparation and handling of the surgical subject 
in the case of certain hormonal tumors that make considerable alteration of the 
metabolism of the patient, and increasing risk to the operative procedure. The 
surgery of these tumors has seen great interest and improvement due to a num- 
ber of recent advances: 

1) Increased knowledge of the functions and secretions of both the adrenal 
cortex and medulla.’ 

2) Identification and production of steroids of the cortex which when adminis- 
tered can replace the necessary hormones of the cortex and maintain life. 

3) Identification and production of the catechols of the medulla. 

4) Increased experience with the syndromes in adrenal functional changes 
and the diagnostic procedures by assay. 

5) Improved technical surgical procedures including those of anesthesia and 
control of infection. 

6) Widespread interest and investigation which continues to disclose the many 
as yet unknown factors concerning the influence of the adrenals on metabolism. 

When tumors occur in the adrenal they can be divided into the following 
classification : 

1) Stromal tumors: These are similar to the stromal tumors in any other gland. 
They occur rarely. The following types have been reported—fibroma, lipoma, 
neuroma, neurofibroma, myoma, osteoma, hemangioma, sarcoma, lymphan- 
gioma and melanoma. 

2) Medullary cell tumors: These derived from ectodermal sympathetic system 
occur more frequently and are of the following types: a) From the embryonic 
sympathetic nerve cell, a sympathicoblastoma; b) from the sympathetic ganglion 
cell, a ganglioneuroma or neurocytoma; and c) from the pheochromocyte, a 
hormonal cell, a pheochromocytoma. 

3) Cortical cell tumors: These, originating from the mesodermal glandular 
cells of the cortex, are benign adenomas and carcinomas, and symptomatically 
may be non-hormonal or hormonal. 
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STROMAL TUMORS OF THE ADRENAL 


These extremely rare tumors may be either benign or malignant. The benign 
tumors, such as fibromas or lipomas are usually without symptoms unless they 
expand large enough to cause distress by their size alone. They, few as they are, 
more frequently have been discovered by accident on examination or at opera- 
tion. Their removal requires no special operative preparation for anesthesia or 
for metabolic changes. They have been and may be safely removed through the 
flank or transperitoneally at the time of correction of other pathological changes. 
The blood vessels are usually not large nor fragile. They are well encapsulated, 
shell out easily and mostly may be separated from normal adrenal which may 
be retained. The normal adrenal often separates with difficulty due to friability 
and its bleeding, although slight, requires patience to control. The results have 
been mostly satisfactory. 

When tumors of this group are malignant, an entirely different situation is 
present. Mostly there is an entire absence of symptoms until metastases or spread 
has occurred and then there occurs loss of strength, weight, anemia and ab- 
dominal distress depending upon the extension of the tumor. Studies may show 
evidence of invasion of the kidney which seems to be the most frequent route 
of extension and they may be mistaken for renal tumors. Operative removal 
may be through the flank, through the diaphragm, transthoracic or through the 
peritoneum, preferably by transverse incision. The transthoracic diaphragm 
exposure or the transverse transperitoneal route offer a wider exposure on attempt 
to remove the tumor and involved areas, because removal offers the better chance 


for correction. Most often removal has been impossible and the diagnosis has 
been established by biopsy and the case treated later by high voltage x-ray. 
With the exception of certain lymphosarcoma most of these tumors have a 


relatively high degree of radio-resistance and the usual course has been extension 
and death. 


TUMORS OF THE ADRENAL MEDULLA 


Sympathicoblastoma. This is perhaps the more frequently seen tumor of the 
adrenal medulla, an extremely malignant growth, occurring most frequently 
in infancy and childhood and rates with seriousness to the renal embryomas of 
Wilms. They occur in either sex and in either gland and may also occur in other 
sympathetic ganglia. They occur less frequently as age progresses. 

The original tumor is usually symptomless and its discovery is frequently 
accidental or found in only an enlarging abdomen. More often it is the metastases 
which attract attention to the condition. The historical description by Hutchin- 
son and Pepper of the metastases to the skull, especially the orbit, and in the 
other to the liver and thorax still occurs. In others with anemia and bone changes 
as shown by x-ray the diagnosis is only established by biopsy of the secondaries. 

Occasionally, the tumor has been recognized before metastases are demon- 
strable. If so the tumor may resemble the flank or abdominal mass as with 
Wilms tumors. These masses are without pain or tenderness. Handling of the 
mass is precarious to the patient and should be avoided completely. The diag- 
nosis may be expedited by old fashioned transillumination to rule out an ob- 
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structed functionless hydronephrosis, and by secretory urograms. These latter 
are most useful. In this. with adrenal tumor the films show a normal size and 
secreting kidney displaced downward by the mass above. In adrenal tumor the 
mass is without the kidney. In Wilms tumor it will be in the kidney with calyceal 
and pelvic distortion. Cystoscopy with retrograde pyelogram have been only 
rarely necessary to differentiate these tumors from other renal masses. The 
malignant nature of these tumors and their extreme blood vessel expansion 
present a situation too dangerous to delineate these tumors by retroperitoneal 
gas insufflation. 

Avoidance of trauma to the tumor and early removal offer the only possible 
surgical correction. In these infants the wide complete transperitoneal approach 
across the upper abdomen is, in our opinion, the better route of access. After 
deflection of the peritoneum over the vena cava and aorta, all vessels to and from 
the tumor are ligated and divided. This should be accomplished without tumor 
handling, if possible, or with the least possible tumor handling, if necessary for 
exposure. Only after all possible vessels are separated should the tumor be 
delivered with all its fascial planes and attachments. In the few rare cases seen 
at the Babies Hospital that were discovered by accident and removed in this 
fashion have we seen patients remain free from recurrence. With tumor exten- 
sion impossible to remove and with metastases, radiation has produced recession 
of the metastases but as they receded tumor appeared elsewhere. There are 
fewer cancers with graver prognosis than the sympathicoblastomas of infancy 
because the adrenal being higher than the kidney and more sheltered beneath 
the costal flare are more apt to escape early detection than Wilms tumors. 

Neurocytoma. More rarely are seen the tumors of ganglia cells occurring in 
the older age group. These relatively benign tumors also occur in any of the 
sympathetic ganglia as well as the adrenal. These tumors mostly symptomless 
are discovered by accident as a tumor mass. For differential diagnosis, secretory 
or retrograde urograms, gas insufflation x-rays and angiograms may be used. 
The therapy is surgical removal. This has been successfully done through all 
approaches, flank, transthoracic and transperitoneal. They are well encapsulated, 
not greatly vascular and are removed without difficulty. Because most of these 
tumors are benign or of low grade malignancy, recurrence is less frequent if 
completely removed. 

Pheochromocytoma. Tumors of the pheochrome cells of the sympathetic sys- 
tem are not frequent but are now of unusual interest because of the newer steps 
in diagnosis and in therapy. The tumors more frequently occur in the adrenal, 
estimated at about 80 per cent of the cases seen. Of the remaining, these occur 
mostly in the abdominal sympathetic ganglia and a few rare ones have been 
reported occurring in the thorax. They are sometimes multiple, estimated at 
16 per cent, usually two being present and very rarely more. About 91 per cent 
of the cases are benign and 9 per cent reported as malignant. There has been 
associated cutaneous neurofibromatosis with the tumor in 5 per cent of the cases 
and these often had multiple tumors. They occur in children but are more fre- 
quently seen in young adults and more often in females. 

The secretion of the pheochrome cells of the adrenal have been identified as 
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epinephrine and nor-epinephrine. When tumor occurs there is an excess secretion 
of these catechols and the symptoms depend upon the amount of each and also 
upon the intermittent or continuous release of the pressor substances into the 
blood. Assay of tumors show that epinephrine has occurred anywhere from 
.95 mg. to 6.95 mg. per gram of tumor and nor-epinephrine has varied from .03 
to 6.5 mg. per gram of tumor. The exact release mechanism of the pressor sub- 
stance is not as yet clear but may be stimulated by many means. 

The symptoms apparently depend upon the amount of these catechols released 
and present in the blood. It also appears as if these catechols are also eliminated 
in the urine when in excess, and their presence and amount have been identified. 
The variable symptoms seen in different cases with these tumors apparently 
are accounted for by the variable amounts of the secretions. The effect of these 
two hormones vary. Excess epinephrine in the blood produces subjective symp- 
toms, systolic hypertension mostly due to increased cardiac output, glycogenic 
changes in blood and urine, and hypermetabolism. Excess nor-epinephrine, on 
the other hand, produces hypertension because of increased peripheral resistance 
and of a more sustained character, little or no glycogenic change, few subjective 
symptoms and little increase in cardiac output. Some of these tumors rarely 
produce any symptoms at all, although assay shows increased presence of the 
catechols. There is as yet no reason for the normal release mechanism not to 
function in these non-symptom tumors. 

These tumors have occurred with the following syndromes: 

1) An individual symptom-free in whom a tumor has been found on accidental 
examination at operation or at autopsy. 

2) The adrenal sympathetic syndrome. 

a) With a usual normal blood pressure with intervals of paroxysmal hyper- 
tension (30 per cent). 

b) A more or less continuous hypertension with paroxysmal rises or simulating 
an essential hypertension (70 per cent). 

In establishing the diagnosis the following aids have been introduced: 

Pharmacological release tests. 1) Use of ordinary causation factors such as the 
cold pressor test; 2) histamine; 3) mecholyl; 4) tetraethyl. 

Pharmacologic, adrenolytic or sympatholytic agents. 1) Benzodioxane; 2) di- 
benamine; 3) regitine. 

Of these, the pressor release mechanism with histamine, introduced by Roth 
and Kvale, has been used more frequently and its effects have been better 
known. It is especially useful in the paroxysmal type case and will precipitate 
an attack similar to the usual. 

Of the adrenolytic or sympatholytic agents benzodioxane, introduced by 
Goldenberg and his co-workers, is especially useful in the more sustained hyper- 
tensive where it has reduced the blood pressure in only tumor cases with an 
accuracy of 98 per cent or over. 

Dibenamine, a marked sympatholytic agent, has been used mostly in therapy 
of operative preparation and because of its lasting and other effects has not 
been widely used in diagnosis. 
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Regitine, introduced by Grimson, has been used diagnostically as well as 


therapeutically and for the latter it appears to be the most effective of these 
drugs. 


IDENTIFICATION OF EXCESS PRESSOR SUBSTANCE 


Previous efforts to establish a workable estimation as to the presence of excess 
epinephrine were not practical. Ernould and Picard in 1934 showed a pressure 
substance in the blood during an attack by chemical methods. Beer and Prinz- 
metal in 1937 established a similar result by pharmacological methods. Recently 
the identification of excess pressure substances in the urine has been accomplished 
by Goldenberg and others. 

Once the presence of the tumor has been determined pharmacologically, 
the situation of the tumor or tumors has been shown by plain x-rays, urograms, 
retroperitoneal gas insufflation and by angiograms. 


TREATMENT 


The relief of the syndrome is by surgical removal of the tumor or tumors. 
A large factor in the successful removal of these tumors has been the planning 
of the procedure. There have been several adrenolytic agents used in the opera- 
tive handling of these cases. First was dibenamine and second regitine. Diben- 
amine has been used in 5-7 mg. doses per kilo of body weight given in an infusion 
of 300 to 500 cc of saline administered slowly for 1 hour. The action of the drug 
is prolonged and has serious side-effects; temporary hemi-anesia and tetany 


have occurred. It reduces the blood pressure dramatically for 24 to 72 hours. 
Operative intervention has been usually in the later part of the depressor effect 
because an operative diagnostic aid, the rise of blood pressure while handling 
the tumor, is eliminated if the depressor effect is complete. Also after a severe 
fall in pressure, the fall may not be reversed by nor-epinephrine. Second has 
been regitine. This has been used as a diagnostic aid, but its therapeutic adreno- 
lytic effect is especially useful at operation. Here it is given 0.16 mg. per kiloseveral 
hours before operation. Its effect is not lasting and its abatement may allow the 
identification of the tumor by a pressure rise on handling and its rise controlled 
by the immediate resumption of regitine. Also on removal of the tumor its effects 
disappear sufficiently rapid so that nor-epinephrine will be effective in a short 
time if needed. 

The anesthesia problem in these cases has been largely concerned with four 
important elements: adequate relaxation, the possibility of pneumothorax, the 
physiological effect of the excessive secretion during the removal of the tumor, 
and the sudden circulatory depression which may occur after extirpation of the 
secreting mass. Anoxia must be avoided. Cyclopropane, chloroform and ethyl 
chloride are unwise choices for anesthesia in these cases. Three-way intravenous 
drip is most advantageous: 1) saline, glucose or blood, 2) regitine, 3) nor-epineph- 
rine—4 mg./1 liter, and the proper use of each may make the sustaining of 
pressure most gratifying. - 

Because of the multiplicity of these tumors and because of the variability of 
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their locations, the transverse upper abdominal transperitoneal incision offers 
the best approach to the removal of these tumors. A generous incision is neces- 
sary. Regitine may be held until the complete abdominal exploration is done, 
in order to identify the tumor or tumors. As soon as pressure symptoms occur, 
then regitine is given. It has been more satisfactory when multiple tumors have 
been present to remove an extra-adrenal tumor first, because it is usually more 
accessible. Ligation of all vessels before handling the tumor is safer. Exposure 
of the left adrenal is made by incision of the retroperitoneal tissue above the 
splenic flexure and mobilizing the large intestine down into the abdomen. Opening 
of the retroperitoneal fascia above the upper pole of the left kidney discloses 
the tumor. After ligation of all blood supply the tumor is removed. Immediately 
the nor-epinephrine drip is given to sustain the pressure. Reparation of the 
retroperitoneal area is done and the wound closed completely. A similar procedure 
on the right with mobilization of the duodenum to the left and the hepatic 
flexure downwards accomplishes the same exposure. These tumors may be very 
vascular and in some the extra-adrenal tumors between the vena cava and aorta 
have been difficult to eradicate. On removal of all excess pheochrome tumor 
tissue, the pressure syndrome is cured. 

About 8 per cent or so of these tumors have been shown to be malignant. 
When malignancy occurs the hypertensive factor is seen early in the disease 
and then the pressor symptoms wane as the tumor grows and metastases occur. 
These malignant tumors metastasize most frequently to the lungs and liver 
and the death occurs with the cachexia of malignancy and often without any 
pressor syndromes in the later part of the disease. For a while the occurrence of 
a second tumor in a patient with pressor syndrome was considered to be metas- 
tases of the larger tumor and such case identified as malignant. It is now con- 
sidered that these multiple tumors are usually benign similar to the solitary 
tumors. Complete removal of a malignant tumor in its early phase offers the 
only hope of correction. Such must be rare. We have had none in our records 
in which removal was successful in a malignant tumor. 


CORTICAL TUMORS 


Tumors of adrenal cortical cells have been classified as follows: 
1) Tumors with no recognizable hormonal changes in the patient. 
2) Tumors with hormonal changes. 

a) Adrenogenital 

b) Adrenocorticoid (Cushing’s type) 

c) Mixed, with both adrenogenital and adrenocorticoid hormonal changes. 
Non-hormonal tumors of the adrenal cortex. These tumors are not infrequent. 
They have occurred more frequently in the fourth or fifth decade and occur in 
both sexes. They are silent in early growth. When recognized they have usually 
been present for a considerable period of time. After growth has progressed to 
a considerable size, they then cause pain in the flank or in side of abdomen in 
which the tumor is present. Often they had been studied by roentgen examina- 
tion of the intestinal tract without discovery. Later with increasing size of tumor, 
a mass is found on the affected side. The deep location of the adrenal gland and 
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the slow growth of the tumor and its slowness of invasion of adjacent viscera 
often allow the tumor to grow extremely large before it is discovered. There is 
frequently loss of weight, fatigue and diminution of appetite and anemia may 
be present. These tumors are not tender. At times, at the time of the first recog- 
nition of the tumor, pulmonary metastases may be demonstrated by thoracic 
roentgenograms. In others, in spite of the extraordinary large size of the tumor, 
no metastases seem to occur. 

The roentgen studies of these cases show a mass in the flank above the kidney 
and displacing of the kidney downwards. At times the tumor may project an- 
terior to the kidney and its outline may be shown by the shadows of other 
viscera. If a tumor is small it may be necessary to outline its shape by perirenal 
insufflation with gas. Angiograms usually show the expanded vascularity separate 
from the renal. In large and palpable tumors such procedures are often unneces- 
sary. Some of these tumors occur in accessory adrenal glands, either in the peri- 
renal area, where they have been confused with tumors of the tail of the pancreas 
or in the pelvis where they were thought to be tumors of the ovary or broad 
ligament. Most of these tumors, although well encapsulated are malignant, 
and because of their silence and large growth, may suggest a poor prognosis. 

Surgical complete removal of the tumor is the only accepted therapy. Because 
of their large size, those in the adrenal area lend themselves best to removal 
through a large incision combining the thoracic trans-diaphragm approach and 
extending well down into the abdomen anteriorly. The rib, usually the tenth, 
transects the x-ray shadow of the tumor and offers the widest approach. Since 
most of the blood vessel expansion is on the anterior mesial aspect of the tumor, 
the extension of the incision far down into the abdomen is necessary. After 
separation of the retroperitoneal layer from the tumor, all the viscerae are dis- 
placed downwards towards visualizing the vessels to the tumor. On the right, 
the duodenum is displaced to the left to expose the vena cava and aorta and on 
the left the pancreas is displaced to the right because it usually overlies the 
vascular tree of the tumor. The tumors are readily separated from the other 
fascial planes after the vascular tree is ligated and separated because of their 
encapsulation. When the tumor grows anteriorly in front of the kidney and down 
into the abdomen the approach to the vascular pedicle is more direct with the 
transverse transperitoneal incision in the upper abdomen. On the right, displace- 
ment of the duodenum and hepatic flexure of the colon, after separation of the 
posterior peritoneum, exposes the area of the vena cava and aorta and the 
vascular tumor pedicle is identified, ligated and separated. On the left, the splenic 
flexure is mobilized and displaced downward exposing the tail of the pancreas 
and the vessels with the tumor as well as those to the left kidney. After ligation 
of the main vessels anteriorly, either associated with the aorta and cava or with 
the renal blood supply, the tumor usually is easily delivered except for separa- 
tion of the phrenics high in the posterior cavity of the tumor. 

Recovery, after removal of these tumors is the rule, and as a surprisingly fair 
number of these patients.have apparently no metastases, freedom from exten- 
sion, metastases or recurrences is often an occurrence. 

Hormonal tumors of adrenal cortex. Androgenic tumors: These tumors with 
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the symptoms of virilism occur more often in younger individuals. It occurs in 
children but is less frequent than bilateral adrenal hypertrophy. When it occurs 
in children the child has first been a normal one, then a change occurs towards 
adult masculinity. It occurs more often in the female child (in ratio 4 to 1). 
In the female there is clitoral hypertrophy, vaginal atrophy, pubic hair, acne 
and increased musculoskeletal development. In boys the signs of puberty occur 
without corresponding increase in size of the testes. Accompanying the changes, 
there occurs an elevation of the 17-ketosteroid estimation in the urine. The 
amount varies with the duration of symptoms and size of the tumor. Often there 
may be a marked increase in the urinary estrogens and this with no apparent 
clinical recognizable effect upon the patient. There may be little difference in 
appearance between a tumor case and a bilateral adrenal hypertrophy. A differ- 
ential between these two conditions has been the observation that cortisone 
administered to an adrenal hypertrophy will reduce the 17-ketosteroids in the 
urine significantly, while on the contrary, cortisone given to a tumor case pro- 
duces no reduction of the 17-ketosteroids. 

Similar tumors are seen in older girls and in adult females. In these, at the 
onset, amenorrhea occurs with hirsutism. There then follows a recession of 
breasts and other female sex characteristics and a hypertrophy of male ele- 
ments, particularly hair and the clitoris. The symptoms progress in severity 
with the increasing size of the tumor and assay levels of the 17-ketosteroids 
augment with the growth of the tumor. In tumor cases in adults the same 
phenomenon occurs with the administration of cortisone; there is no reduction 
in the assay levels of the 17-ketosteroids in the urine. The excretion of estrogens 
in the urine may be normal and may be elevated. There usually is no other 
deviation from the normal metabolism, in sugar levels, Na and K levels nor in 
the corticoids. 

Once the symptoms and assays have shown that there is present an inde- 
pendent adrenal androgenic excretion, the location of a tumor as a cause has 
been most successful with perirenal insufflation of gas. In these cases the fascial 
planes allow the gas to infiltrate easily and outlines the adrenal and a tumor if 
present so that it is easily identifiable. If the tumor is large it may displace the 
kidney downwards and be so shown by pyelograms. If the vascular tree is large 
it may be shown by angiograms. 

Practically all of the cases with only androgenic syndromes and no other 
metabolic changes have been shown to be due to benign adenomas of the adrenal 
and in these, cure of the case is almost certain by operative removal. The opera- 
tive removal is accompanied by no extra risk due to hormonal effects. These 
cases stand stress and trauma well, and there is no depression of function of the 
contralateral adrenal. These tumors may be removed successfully either through 
the flank, through a thoraco-abdominal incision or with a transverse abdominal 
transperitoneal approach. No special hormonal operative management is neces- 
sary. The tumors are very soft and cellular and are easily broken if handled. 
Recovery is the rule with complete reversal of the symptoms, except those that 
are fixed such as epiphyseal closure. In the women there is resumption of menses 
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with loss of excess hair. As yet none of the female cases operated upon by us with 
androgenic tumor have subsequently become pregnant. 

Tumors with excess estrogens: These cases are rare, less than twenty have 
been reported. They have occurred more often in adult males, less so in children. 
They have been mostly carcinomas and have metastasized. The symptoms are 
a decrease in male characteristics and an increase in the female sex characteristics: 
recession in the size of. penis, loss of hair on chest and genitalia, recurrence of 
scalp hair if bald, loss of sex desire, impotence and increase in size of nipples and 
breasts. There may be some resemblance to the symptoms seen in testicular 
chorio-epithelioma. Large amounts of estrogens have been found in the urine 
with adrenal tumor, but no prolan, whereas in chorio-epithelioma large amounts 
of prolan, the hormone of syncytial cells, is present. A few of these estrogenic 
tumors were large and palpable, and were removed with cessation of symptoms 
but with recurrence of the symptoms with metastases of the tumor. Gas insuffla- 
tion roentgenograms have successfully located some of these tumors. Removal 
has been accomplished by the flank, by thoraco-abdominal approach or by trans- 
peritoneal routes. They offer no problem in hormonal management at the time 
of operation. 

Tumors with excess corticoids: The syndrome described by Cushing occurs 
with adrenal tumor as well as with bilateral adrenal hypertrophy. Tumor, 
however, is much less often seen as a cause. The tumors occur more frequently 
in adult females, less often in males and in children. These cases show the rapid 
painful obesity of trunk-type with rounded “moon” face and “pigs eye” appear- 
ance. Stria, skin changes and other metabolic changes occur caused by the effect 
of excess corticoids elaborated by the adrenal tumor. These excess corticoids may 
be identified in the urine. Usually there is a reduction of the 17-ketosteroids 
and of the estrogens in the urine. 

The diagnosis of adrenal hypercorticism is now not difficult with the recogni- 
tion of the symptoms and of the various tests which show the metabolic changes. 
Whether tumor or bilateral adrenal hypertrophy is present as the cause of the 
syndrome is most important. We have consistently used bilateral perirenal gas 
insufflation x-rays to determine the difference. These have not been as satis- 
factory as the one seen with adrenogenital syndrome, due to the increased 
deposits of fat in the perirenal area. However, when tumor has been present 
it has always been outlined by the gas and recognized. Also recognition of the 
tumor has simplified the proceedings. We have used angiograms for the location 
of these tumors but to date they have been less helpful than the gas insufflation. 
If tumor cannot be localized by x-ray and it is suspected, it may be necessary 
to do a bilateral adrenal exploration. Finding the tumor by x-ray localizes the 
side, the place and reduces the operative exposure to one adrenal. 

In contrast to the surgical therapy of the uncomplicated adrenogenital syn- 
drome tumor case, operative correction of an adrenal tumor with the corticoid 
syndrome is a serious risk to the patient. The incident of severe postoperative 
reaction following removal of the tumor in this type of case is frequent and fatal 
unless steps are taken to correct the expected addisonian crisis. The excess 
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corticoids produced by the tumor depresses the activity of the contralateral 
adrenal and this addisonian crisis will occur unless substitution therapy is given 
before, during and after operative removal of the tumor and is to be carried on 
until the opposite adrenal resumes function. This may be from 1 to 6 weeks. 
The preoperative therapy consists of the administration of cortisone and ACTH 
for two days previously. Then cortisone, ACTH, desoxycortisone and salt, 
during operation and for 2 days postoperatively. The desoxycortisone and the 
cortisone dosage is then lowered and if there is no evidence of adrenal failure 
present, only ACTH and saline are administered. The desired idea is to carry 
the substitution hormones through the dangerous period while stimulating the 
depressed contra-lateral adrenal to rapidly resume function under the effect 
of the ACTH. These patients are a poor risk to infections and stress. 

Removal of tumors with corticoid syndromes has been successful through 
the flank, through thoraco-abdominal approach and through the transperitoneal 
route. Most of these tumors are benign and have not been very large. They are 
vascular, soft, easily fragmented and are enucleated without difficulty. Often 
they may be resected from normal appearing adrenal tissue. If there is a success- 
ful recovery from the adrenalectomy, recession of the symptoms rapidly occurs 
to normal. We have seen recovery in females to normal and later followed by 
pregnancy and the delivery of a normal child. 

Mixed syndrome tumors: At times, in all age groups, syndromes resembling 
Cushing’s disease and with other symptoms of virilism are seen. These again 
are more frequently seen in the female. Most all of these mixed syndrome cases 
have been shown to be due to carcinoma of the adrenal cortex. 

In children the signs of virilism appear with hirsutism, sexual precocity and 
with changes in the muscular-skeletal system. Frequently when examined they 
have shown some hypertension and glycosuria. Studies on these children have 
shown marked excretion of 17-ketosteroids in the urine. These 17-ketosteroids 
are fixed against cortisone depression. Chemical studies show some of the changes 
in metabolism as seen in Cushing’s disease. Most of these cases have shown rapid 
expansion of the tumor so that a mass is often palpable. These cases also show 
renal displacement by the mass expansion. Metastases may be disclosed on 
examination. In adults a similar phenomenon is noticed. The main suggestion 
may be that the cause is of marked corticoid changes resembling Cushing’s 
and with moderate genital changes of hirsutism and clitoral hypertrophy with 
the amenorrhea; again, as we have recently seen, a marked corticoid syndrome 
in a male but with no sexual regression and a very marked elevation of the 17- 
ketosteroids in his urine that were also fixed against cortisone. Others may show 
an adrenogenital syndrome well marked with sexual changes and with well 
marked hypertension, glycosuria, some fat and skin disturbances as stria. These 
all, in our experience, have been due to carcinoma of the cortex as a cause. Most 
of these mixed tumor syndromes in adults have been rapidly growing large 
tumors, and the demonstration of the tumor by palpation, by pyelograms, gas 
insufflation x-rays and angiograms have not been difficult. 

Operative procedures on such cases require the same preparation as for tumors 
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with corticoid syndromes. Hormonal preparation is instituted before, during 
and after operation. The widest possible approach should be used to prevent 
handling of the tumor because of malignancy. Transverse upper abdominal 
transperitoneal approach has been better for tumor extension into the abdomen. 
The vascular supply to these tumors is greatly expanded and the vessels are 
friable. Ligation often is difficult unless fat tissue is included with the ligature. 
When the tumor is high in the curve of the diaphragm, the thoraco-abdominal 
approach is better. The rib removed should be the one across the main upper 
part of the tumor, usually the tenth. All effort should be made to ligate and sever 
the vascular pedicle or supply with a minimum in handling the tumor. They 
often do not come out easily and vascular areas to the renal vessels and to the 
phrenic may be tedious to control. 

On recovery, blood restoration is essential as well as substitution hormone 
therapy. Adrenal depletion symptoms may occur. Cases have recovered spontane- 
ously in the past due to corticoid secretion by metastases. The recovery of this 
type tumor with return to normal and without recurrence is the rarest of the 
various cortical malignancy. Early recognition is needed to remove these malig- 
nant adrenals before metastases because they have a high degree of radiation 
resistance. It has been possible to determine the spread of metastases by the 
augmenting amount of 17-ketosteroids in the urine. Hypophysectomy has had 
no influence on the hormonal excretion in the rare cases in which it has been 
tried. 


SUMMARY 


A review of the various tumors of the adrenal is presented with a short de- 
scription of the origins, symptoms, operative handling problems and the opera- 
tive approaches which, with some technical aspects, experience has shown to be 
the more satisfactory. A discussion is presented of the handling of the hormonal 
problems incident to the removal of these tumors. 
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SURGERY OF THE ADRENAL GLAND FOR 
CUSHING’S SYNDROME 


EUGENE F. POUTASSE (By INVITATION) anp CHARLES C. HIGGINS 
From the Cleveland Clinic, Cleveland, O. 


Twenty years ago Harvey Cushing! described a group of patients with similar 
clinical manifestations whom he considered to have pituitary dysfunction. The 
disturbance was believed to be associated with an adenoma or basophilism of the 
pituitary gland. Little was then known of the function of the adrenal gland, 
but the past 20 years have seen great advancements in endocrinology and steroid 
chemistry. It is now generally believed that all patients with the clinical syn- 
drome, which now bears Cushing’s name, have hyperadrenocorticism.? In some 
instances this is caused by a tumor of the adrenal gland, but more often by hyper- 
function of the adrenal cortex with or without hyperplasia. The stimulus causing 
this abnormal function is not understood. The term Cushing’s disease is reserved 
for the few instances where a pituitary adenoma is demonstrable and the pre- 
sumed cause of the hyperadrenocorticism. 

Patients with Cushing’s syndrome are easily recognized by the physician who 
has once had the opportunity to observe this anomaly and is familiar with the 
problem. They attract great interest because of the many physical and metabolic 
changes caused by the excess production of 11-oxysteroids by the adrenal cortex. 
The characteristic features of Cushing’s syndrome are the round red face, hir- 
sutism, obesity of the trunk and neck, purplish striae and thin, easily damaged 
skin, muscle weakness, amenorrhea or impotence, hypertension, diabetes, osteo- 
porosis with back pain, pyelonephritis, and mental instability. Not all these 
features are present in every patient with the syndrome nor are they all neces- 
sary to make the diagnosis. Excess production of steroid metabolites resembling 
androgen occasionally occurs producing acceleration of growth in children, hir- 
sutism, enlarged clitoris, increased musculature, and other manifestations known 
as the adrenogenital syndrome. It should be emphasized that symptoms and 
signs of adrenogenital syndrome and Cushing’s syndrome can occur in the same 
patient, making the diagnosis difficult. 

Cushing’s syndrome is twice as common in women as in men; 19 out of 28 
patients with this disease seen at the Cleveland Clinic since 1933 were women. 
The average age of all patients at the time the diagnosis was made is 30 years, 
the spread being from 18 months to 58 years of age. Unless a spontaneous re- 
mission occurs, the life span of these patients is greatly shortened. This is seen 
occasionally but is usually only temporary. By removing most or all of the ad- 
renal glands the disease can be checked and the patient restored to a more normal 
state. 

Hypersecretion of the adrenal 11-oxysteroids are believed to account for most 
of the pathologic and physiologic cea in patients with Cushing’s syndrome.® 


1 Cushing, H.: Fe Johns meges Hosp., 50: 137, 1932. 


2 Kepler, E. J. and Locke, Chronic pr odeer Hyperfunction. Textbook of Endo- 
crinology baited by Williams, R. H., Philadelphia: W. B. Saunders Co., 1950, p. 180-248. 
3’ Sprague, R. G.: Am. J. Med.., 10: 567, 1951. 
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The two main steroid hormones involved are corticosterone and 17-hydroxy- 
corticosterone (epd F). After being metabolized in the body, these substances 
are excreted in the urine as 17-ketosteroids and corticoids. In men about three- 
fifths of the urinary 17-ketosteroids are derived from metabolites of the adrenal 
cortex, the remainder come from testis precursers.4 In women practically all the 
17-ketosteroids are derived from adrenal steroid metabolites. Many patients 
can be shown to have an excess of either or both of these excretory products by 
proper biochemical tests of the urine.® ° 

Most of the features of Cushing’s syndrome can be produced by the prolonged 
administration of adrenocorticotrophic hormone,’ which stimulates the adrenal 
gland, or large doses of cortisone (epd E)* or 17-hydroxycorticosterone (epd F).* 

In our series of 28 patients with: Cushing’s syndrome, two were found to have 
a malignant adrenal cortical tumor. One was a 53 year old woman who had a 


Fic. 1. Cushing’s syndrome due to adrenal cortical cancer with metastasis. Patient had 
progressive weakness and obesity for 2 years, red, swollen face with hirsutism, acne, striae, 
diabetes and hypertension. Left kidney was displaced downward; metastases to the lungs 
and abdominal cavity were present. Urinary 17-ketosteroid excretion was 30 mg./24 hrs. 


left adrenal tumor with intra-abdominal and pulmonary metastasis at the time 
of examination (fig. 1). She died 5 months later. In the other patient, a 21 year 
old girl, Cushing’s syndrome developed while she was under treatment for a 
metastatic adrenal cortical tumor; the patient died 13 months later. 

In 4 patients the syndrome developed because of a solitary adenoma of the 
adrenal gland. One adenoma finally was found in a 40 year old woman (figs. 
2 and 3), after three previous adrenal resections, located in an accessory adrenal 
underneath the pancreas. Two children, one 18 months old and the other 3 years, 
had large encapsulated adrenal cortical tumors which caused renal displacement. 


4 Fraser, R. W., Forbes, A. P., Albright, F., Sulkowitch, A. and Reifenstein, E. C., Jr.: 
. Clin. Endocrinol., 1: 234, 1941. 


5 Corcoran, A. C.: Unpublished data. 
5 Forbes, A. P. and Albright, F.: J. Clin. Endocrinol., 11: 926, 1951. 
7™McAlpine, H. T., Venning, E. H., Johnson, L., Schenker, V., Hoffman, M. M. and 
oe ae. oe Z- Clin. Endocrinol., 8: 591, 1948. 
Conn, J. W., Louis, L. H., Fajans, 8. S., Johnson, B. J., Barott, G. W., Hogg, L. W., 
Blood J.P. and Weiss, M.: Proc. Central Soc. Clin. Research, 24: 23, 1951. 
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These were both considered adenomas although an unusual degree of cellular 
pleomorphism was present. All three of these patients are living, 5, 7, and 9 years 
later respectively. The fourth adenoma was found in a 53 year old woman who, 
unfortunately, died two months later of coronary infarction complicated by 
congestive heart failure. 


Fia. 2. A, Cushing’s syndrome in 40 year old woman prior to therapy. B, subsequent to 
removal of accessory adrenal with adenoma. 


HW auhae 1 i 
Fia. 3. Accessory left adrenal with adenoma 


Two additional patients with Cushing’s syndrome had small adenomas oc- 
curring in otherwise hyperplastic adrenal glands. A man 25 years of age was 
found to have a large right adrenal gland containing a small adenoma. This 
gland was excised and two years later the patient appeared entirely normal. He 
received a total of 1600 roentgen units to the pituitary gland postoperatively, 
but in the light of present knowledge it is doubtful that this could have influenced 
pituitary function.’ He is still alive 14 years after the operation. The other 


® Hurxthal, L. M., Hare, H. F., Horrax, G. and Poppen, J. L.: J. Clin. Endocrinol., 9: 
126, 1949. 
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patient was a 43 year old woman who had small adenomas in both adrenals. 
She died of adrenal failure following her second operation in 1947. 

The remaining 20 patients were found to have normal sized or enlarged adrenal 
glands on exploration. It should be emphasized here that the size of a gland 
does not necessarily bear a direct relationship to its capacity of function or pro- 
duction of hormones. The range in weight of adrenal tissue removed in these 
20 patients extended from 2.5 gm. to 27 gm. per gland. There may be variation 
in the weight of the two adrenal glands in the same patient. The average weight 
of the adrenal gland from a normal individual is considered to be between 2.5 
to 7 gm. A few of the patients with Cushing’s syndrome had intact glands re- 
moved which fell within this range of weight. The pathologist looks for certain 
features to make the diagnosis of adrenal cortical hyperplasia. These are rounded, 
nodular gland edges, increase of cellular elements, and increased fuchsinophilic 
staining reaction, considered by some pathologists to suggest cortical hyper- 
function. A reliable method of testing cortical function of surgical specimens 
needs to be developed. 

The key point in diagnosis is the recognition of the syndrome by the physician 
at the time of original examination, for if the diagnosis is not considered at this 
point it can be overlooked completely. Supplementing the clinical features 
enumerated previously are certain laboratory and roentgen findings usually 
encountered in patients with Cushing’s syndrome. The glucose tolerance test 
is almost invariably compatible with diabetes mellitus, although the fasting 
blood sugar levels may be normal. Some of the patients have a rather severe 
insulin resistant type of diabetes. The peripheral blood characteristically shows 
lymphopenia with elevation of the hemoglobin and red blood cell count above 
normal levels. A few patients with severe Cushing’s syndrome will show altera- 
tion of the serum electrolytes, with a low serum potassium, low chloride type of 
alkalosis, and elevation of the serum sodium. These changes are probably due to 
increased potassium excretion by the kidney with sodium and water retention. 
The electro-encephalogram will often reveal an abnormal pattern. Hypertension 
of variable degree is found, usually labile in nature, and often associated with 
cardiac enlargement and some degree of heart failure. 

The measurement of the urinary 17-ketosteroids and corticoids is not always 
helpful, probably because these are only excretory products of metabolized 
adrenal steroids. With adenomas or adrenal cortical hyperplasia, the 17-keto- 
steroid excretion may be normal or slightly elevated but with malignant cortical 
tumors the amount excreted may become large.® The urinary corticoid levels by 
present chemical tests are not usually diagnostic in Cushing’s syndrome.* 

Osteoporosis is common among patients with Cushing’s syndrome, involving 
chiefly the skull, ribs and vertebrae. Pathologic fractures of the ribs and spine 
are common. Skull roentgenograms almost invariably show a normal sella tur- 
cica but if widening of the sella is present it may be assumed that there is a 
pituitary tumor. Such occurrences are rare. The excretory urogram is the 
most useful roentgenographic examination of the adrenal glands; downward 
displacement or outward rotation of the upper pole of a kidney may indicate the 
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presence of an adrenal tumor. Additional help may be provided by retrograde 
pyelograms, perirenal gas insufflation as practiced in some clinics, and spot films 
focused at the level of the adrenals to bring out soft tissue detail. Translumbar 
aortography will show the blood supply of a large adrenal tumor but it has not 
proved helpful to us in demonstrating small tumors or adrenal hyperplasia. 
Preoperative localization of an adrenal tumor greatly simplifies the surgical 
handling of a patient with Cushing’s syndrome for the tumor can be removed 
via the flank or thoracolumbar approach without the need of exploring both 
adrenals. Usually no tumor is located by preoperative roentgen studies and, 
therefore, simultaneous bilateral adrenal exploration should be performed. It is 
important to inspect both adrenal glands before any definitive procedure is done. 
Small benign adrenal tumors usually cause atrophy of the opposite gland. Such 


Fic. 4. Cushing’s syndrome due to bilateral adrenal hyperplasia. A, one year prior to 


onset of illness. B, patient’s main complaint was back pain, due to osteoporosis, and gen- 
eralized weakness. 


tumors should be enucleated or the entire gland excised if there is doubt as to 
its nature. If both adrenals appear atrophic a search must be made for a cortical 
adenoma in an aberrant location. Accessory adrenal tissue may be present in 
one out of five people. 

Adrenal exploration on three out of four occasions in patients with Cushing’s 
syndrome will reveal hyperplastic glands (figs. 4 and 5), often difficult to dis- 
tinguish from normal structures. According to the present concept of therapy, 
one entire gland and most of the opposite adrenal should be excised,'°: '' sparing 
only a fragment containing the arterial supply and the central adrenal vein. 
Bilateral subtotal adrenalectomy can be done readily in one operation, preferably 
under constant spinal anesthesia, utilizing Young’s approach of posterolateral 
incisions” and excision of the twelfth rib. There is little risk involved in this 


” Priestley, J. T., Sprague, R. G., Walters, W. and Salassa, R. M.: Ann. Surg., 134: 464, 
1951 


1 Poutasse, E. F. and McCullagh, E. P.: J. Urol. 68: 779, 1952. 
12 Young, H. H.: Surg. Gynec. & Obst., 63: 179, 1936. 
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operation now that adequate replacement therapy is available; eight patients 
with Cushing’s syndrome have been treated by this method in the last year 
without fatality. 

What was formerly the most difficult part of the surgical management of 
Cushing’s syndrome is now relatively simple and reliable since steroid hormones 
are available. All patients should be given protective cortisone prior to adrenal 
surgery. Operative stability is provided by administering 100 mg. of cortisone 
intramuscularly about 12 hours ahead, repeated again a few hours before opera- 
tion. This should be continued after operation in doses of about 50 mg. every 
6, 8 or 12 hours, depending on the necessity. Gradually withdraw the dosage as 
the patient recovers, and within three to six weeks there should be no further 
need. Signs and symptoms of adrenal insufficiency must be carefully watched 
for. These are nausea and vomiting, weakness, muscle pains or stiffness, hypo- 


Fic. 5. Full length view 


tension, or unexplained fever. If these develop, treatment with cortisone must 
be instituted promptly before acute adrenal failure ensues. In some instances 
cortisone may have to be given continuously because of failure of the adrenal 
fragment remaining in the body to furnish sufficient hormones to maintain 
health. Adrenocorticotrophic hormone (ACTH) can be utilized to stimulate an 
atrophic adrenal. 

There is usually sufficient desoxycorticosterone-like action in cortisone to 
supply the daily need of this hormone in most patients. It may be necessary to 
use desoxycorticosterone (DOCA) in doses of 1 to 3 mg. daily in some patients 
who have low serum sodium values not sustained by added salt in doses of 4 to 
6 gm. daily as enteric coated salt tablets. 

Blood electrolyte values must be carefully followed after operation, for serious 
alteration of serum sodium, potassium, chloride and carbon dioxide combining 
power can occur, necessitating the use of intravenous saline or potassium and 





122 EUGENE F. POUTASSE AND CHARLES C. HIGGINS 


desoxycorticosterone. Blood sugar levels must also be checked frequently, for a 
patient with Cushing’s syndrome can switch from an insulin resistant diabetes 
to severe insulin sensitivity immediately following subtotal adrenalectomy. If 
a shock-like state develops postoperatively and the patient has received ade- 
quate cortisone, hypoglycemia may be the cause, in which case hypertonic glu- 
cose will revive the patient. . 

It is difficult to estimate how much adrenal tissue to leave in the body but 
experience has shown that about 90 per cent must be removed. At present it is 
not considered justifiable or necessary to remove all of both adrenal glands un- 
less the disease is progressive following subtotal adrenalectomy, and a serious 
threat to life. Total adrenalectomy has been done in a few instances on an experi- 
mental basis for Cushing’s syndrome." 


Fig. 6. A, twenty-four year old man with Cushing’s syndrome due to bilateral adrenal 
hyperplasia. B, patient 7 years subsequent to bilateral hemi-adrenalectomy. 


The results are encouraging in the 8 patients with Cushing’s syndrome due to 
adrenal cortical hyperplasia treated in the last year and a half since cortisone 
came into use, but as yet incomplete. One required secondary total adrenalec- 
tomy for control of the disease. One patient died 9 months after operation be- 
cause of shock from an uncontrolled duodenal ulcer hemorrhage. He was better 
in all respects except for his hypertension, which may have contributed to his 
death. The remaining patients are all improved or have too short a follow-up 
period to be of value. One woman requires daily cortisone to keep her from ex- 
periencing adrenal failure but she had a virtually complete remission of her 
disease. 

Twelve patients with Cushing’s syndrome due to adrenal hyperplasia were 
treated during the period 1933 to 1950. A 17 year old girl underwent what was 
known as adrenal denervation by Dr. George Crile, Sr. in 1933. She had a com- 
plete recovery from her disease but died two years later of measles and acute 
adrenal failure. At autopsy both adrenals appeared atrophic. Five patients 


13 Personal communications to the authors. 





SURGERY OF ADRENAL GLAND FOR CUSHING’S SYNDROME 123 


underwent bilateral hemi-adrenalectomy; three now appear entirely normal, a 
fourth is improved, but the fifth died of postoperative adrenal failure. Five 
additional patients underwent operative investigation only of the adrenal glands. 
Three of these died of complications of Cushing’s syndrome; two we have been 
unable to follow. One man with Cushing’s syndrome, treated solely with testos- 
terone, showed only slight improvement and died six years later of cancer of the 
esophagus. 

With adequate resection of adrenal tissue most, if not all, abnormal features 
of the syndrome improve: the skin becomes normal in color and texture, hir- 
sutism disappears, muscles strengthen and obesity vanishes; menstruation re- 
turns in women, glucose tolerance test returns to normal and those with diabetes 
show improvement. Osteoporosis does not show the same rate or degree of im- 
provement and it may take several years for the bones to appear normal. Hyper- 
tension does not always improve following subtotal adrenalectomy, possibly 
because of extensive vascular disease already present. 

A few points regarding the late results of treatment of Cushing’s syndrome are 
of interest. A 27 year old woman who was amenorrheic prior to her operation in 
1947, has since given birth to two normal children. One man who underwent 
adrenal surgery in 1938 at the age of 25 and became normal, recently returned 
to the Cleveland Clinic with coronary infarction. Another man, similarly treated 
in 1943 at the age of 24 (fig. 6), with a satisfactory remission, sustained a coronary 
infarction one year ago. He also has intermittent claudication of both legs and 
occlusion of his right external iliac artery. These two men suggest that serious 


vascular disease may occur at an early age in patients with Cushing’s syndrome 
;n spite of adequate therapy. 


SUMMARY 


All patients with Cushing’s syndrome are believed to have hyperadrenocorti- 
cism with excess production of 11-oxysteroids. In three out of 4 instances it is 
due to adrenal hyperfunction with or without hyperplasia of the gland, the 
remaining patients have either a benign or malignant cortical tumor. Rarely, 
the initiating cause of the syndrome is a basophilic pituitary tumor. The syn- 
drome can be produced by ACTH, cortisone, or compound F. 

The diagnosis of Cushing’s syndrome depends on clinical observation sup- 
ported by key laboratory evidence. Roentgenographic studies are helpful in 
locating a sizeable adrenal tumor but not a small one. 

Treatment consists of excision of a tumor if present, or subtotal adrenalec- 
tomy. The operation can be done on both adrenals simultaneously without undue 
risk. The use of cortisone and other hormones for replacement therapy is dis- 
cussed. Results of treatment of twenty-eight patients with Cushing’s syndrome 
are presented. At present it is not considered necessary to perform bilateral total 
adrenalectomy unless the disease is progressive following subtotal adrenalectomy 
and a threat to life. 





DISCUSSION 


Dr. GersHoM THompson (Rochester, Minn.): Dr. Priestley of our clinic has 
done a good many adrenalectomies including some bilateral adrenalectomies for 
malignant disease, but I wish to speak principally of some experience I have had 
with the administration of cortisone. 

Soon after cortisone was described by Dr. Hench and his associates, a patient 
of mine who had had a prostatic cancer for some time, had first an orchiectomy, 
then stilbestrol, first in small doses, then in massive doses, and finally TACE, but 
was still slipping. He had a great deal of pain and had to take a good deal of 
opiates for the relief of his pain. He said to me, ‘‘Dr. Thompson, do you think this 
cortisone might help my arthritis?” 

He was so miserable, I figured it couldn’t hurt him any, so I gave it to him. 
He was immediately dramatically relieved; whereas he had been bedridden, he 
got to feeling so good in the next few weeks that he got up and went out deer 
hunting and shot a deer just as he had been doing for many years. 

Stimulated by that experience, I have used it on about a dozen cases and eight 
of them have been very considerably relieved, four of them dramatically. 

Another man who was an artist from Rockford, Illinois, who had the most 
extensive bony metastasis I have ever seen, a regular marble bone metastasis, 
had gotten to the point where he didn’t tolerate stilbestrol. 

After withdrawing stilbestrol and substituting TACE for a while, which didn’t 
seem to make much difference as far as his skin reaction was concerned, we had 
to stop that. I finally gave him cortisone and he was dramatically relieved. He 
went back to work. He painted several more portraits. He is still taking corti- 
sone. 

Another man I had recently is a doctor who had orchiectomy several years 
ago and then had been on stilbestrol. He was still failing. I told him about my 
experience with cortisone in these other cases. 

He said, “‘I am going to try to take it. How much?” 

I said, ‘‘These other men have taken no more than 100 mg. daily; in fact, some 
less.” 

He said, “I will start out with 100 mg. a day.” He started in. He had some 
swelling in his legs and ankles, so he reduced the dosage to 50 mg. daily. He gained 
steadily back to his normal weight. He gained about 30 pounds, and he is com- 
pletely relieved of his pain and he has gone back into practice. 

I had another man from Minneapolis on whom total adrenalectomy had been 
considered by one of the urologists in Minneapolis. He is a man approaching 70. 
His son called me and said, ‘‘What do you think about this adrenalectomy busi- 
ness?”’ 

He had been my patient previously, so I didn’t hesitate to tell him, in my 
opinion, it was an operation that was still in the experimental stage, and instead 
of that, I would advise his father to take cortisone, which he did, and that man 
has gained all of his normal weight back. He is relieved of his pain. He has gone 
home from the hospital and he is feeling very well, indeed. 
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I think, as Dr. Jailer mentioned it, that medical adrenalectomy has a place. 
On none of these patients of mine have I used any laboratory work or tested 
them in any way. We just used 25 to 50 to 75 and never more than 100 mg. of 
cortisone a day. I have the feeling that 50 mg. a day, one tablet twice a day, is 
the ideal dose and a very safe dose. I recommend that you try it on some of your 
extreme cases of prostatic cancer. 

Dr. GiLBert J. THomas (Santa Monica, Calif.): I think the Program Com- 
mittee and the officers are to be complimented in bringing to our attention this 
subject in the manner that it has been presented. 

Before coming here, I asked the members of the staff at the University of 
California at Los Angeles to present, in brief, the experience that we have had 
in the treatment of cancer of the prostate in the younger individuals who have 
had orchiectomy and control of the lesion from the use of estrogens. 

I want to give the details of three or four of these cases, which I think I can 
complete in 714 minutes, to arouse discussion by the individuals who presented 
the papers during their rebuttal. Are we using this method of therapy or are we 
operating and treating these patients just to be doing something thought to be 
helpful? 

The first individual was fifty-eight. He has cancer of the prostate gland. He 
has had stilbestrol and orchiectomy. He came into the hospital for extensive 
spine and pelvic bone metastasis with considerable pain. He was treated in 
January of 1952 with cortisone in doses ranging from 50 to 100 mg. followed later 
by ACTH in an attempt to produce a medical adrenalectomy. 

While on cortisone he improved clinically, but later just seemed to slack off. 
He was not obviously better by this treatment. 

In February 1952, he underwent bilateral adrenalectomy. He stood the pro- 
cedure well; his immediate postoperative course was smooth. However, about a 
week after operation, he began to complain bitterly of increasing pains in his 
legs. That was not properly interpreted by any of us; subsequently, paraplegia 
developed. This was investigated further and one of the neurosurgeons did a 
laminectomy and found damage to the patient’s spinal cord. He recovered from 
this operation, but had a complete paraplegia. He was maintained on cortisone. 
It was our feeling he may have been improved a little as far as his symptoms 
were concerned, but the consensus of the resident who had this type of therapy 
in charge and the attending staff was that he was not very much better. How- 
ever, there was no new evidence of metastasis. As far as the progress of his 
cancer is concerned, it may be said it was in status quo. This, in itself, may mean 
something because the patient appeared to all of us to be going downhill rapidly. 
This observation is, of course, more clinical than pathological. 

The second patient who was known to have prostatic cancer, had a transure- 
thral resection in 1948. He had stilbestrol. Later, he had an orchiectomy. He 
returned in 1951 again for transurethral resection and biopsy. His tumor appeared 
to be growing rapidly. This patient had several episodes of severe bleeding. He 
had no specific treatment. 


At one time it was thought we might add him to the adrenalectomy series, 
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but his course was so rapidly downhill, that this was impossible. Five days before 
he died, we started him on cortisone in terrific doses, in an attempt to produce 
a medical adrenalectomy. There was no visible evidence of any change in the 
patient and he died five days later, the cortisone producing no change. He died 
in spite of it, rather than because of it. 

The next patient was fifty-two. He had a prostatic cancer in 1950. He was 
given the usual estrogens and orchiectomy was done. He continued to have pain 
and was more recently admitted in 1951 with evidence of bony metastases in his 
hips. He seemed to be getting worse. An attempt was made to produce a medical 
adrenalectomy. In this instance we gave him large doses for cortisone for approxi- 
mately three weeks. 

During this time, he seemed to be much improved. He was out of bed for the 
first time ia many months, and there szemed to be an improvement in his spirits 
and in his appearance. 

Toward the end of this period of three to four weeks, he began to deteriorate 
in every way and complained of more pain. He had a heavy appearance about 
his face. His later appearance suggested a Cushing’s syndrome. Finally, the 
cortisone was stopped and he was given ACTH in an attempt to exhaust the 
adrenal cortex after it had already been at rest by the cortisone. Then a full- 
blown psychosis developed and was attributed to the cortisone and ACTH. 
The patient has been quite unmanageable. He has to remain in bed. He com- 
plained bitterly of pain in his right hip and leg. It isanticipated when he gets over 
the psychosis he will be subjected to surgical adrenalectomy, and an attempt will 
be made to evaluate the condition of his adrenal at that time. In summary, there 
seems to have been no benefit to the patient from what has been done at present. 

The next man was fifty-six and he had a known prostatic cancer. He had stil- 
bestrol and orchiectomy. In December, he had a perineal biopsy. He returned to 
the hospital in May 1952, with an increase in back pain. It was difficult to eval- 
uate as he was rather a curious personality; however, it was thought that this 
might be due to his prostatic cancer. He was considered to be a possible candi- 
date for adrenalectomy and in this case, still another procedure was tried. 

After this evaluation, he was put on compound F, receiving between 100 and 
150 mg. a day since May 18. 

On the day before he began on compound F, he had a left adrenalectomy and 
it was presumed that this adrenal was normal and treatment with compound F 
was an attempt to show that the effect of the drug would decrease the cortisone 
of the remaining adrenal. 

While on compound F, he had improved remarkably as far as symptoms and 
outlook were concerned. Anyone who has anything to do with him in the ward 
says he is a different person. After approximately 6 weeks, results cannot be 
interpreted except to say that there has been symptomatic improvement. 

From these reports, our results are indefinite and uncertain. There is nothing 
to make us optimistic about what we have been able to do. However, this is an 
exploratory phase. We hope we will be able to develop some form of the ‘‘best 
treatment” for these unfortunate individuals. 
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In the meantime, these treatments are going ahead as outlined. We are con- 
tinuing to look for suitable candidates who have estrogen failure after orchiec- 
tomy and who have proven carcinomas and metastasis. 

Dr. SAMUEL VEstT (Charlottesville, Va.): May I ask Dr. Jailer in regard to the 
so-called medical adrenalectomy. As we understand it, the administration of 
cortisone would suppress the production of ACTH by the anterior pituitary and 
make less ACTH available to the cells of the cortex of the adrenal, whether it be 
tumor or hyperplasia. Why not go a step further and administer radioactive 
ACTH which would enter the cell of the adrenal cortex and the cortical cells 
and thereby produce either their destruction in the case of malignant tumors, 
at least greatly suppress the cortical cell function. 

I wonder if that is theoretically possible or practical? 

Dr. GersHom THOMPSON (Rochester, Minn.): The patients in whom I have 
noted improvement have been those in whom adrenal hypertrophy probably 
has developed after estrogenic therapy and orchiectomy. 

Dr. WiLuiAM J. BAKER (Closing): Dr. Jailer said that they made no prepara- 
tion for the removal of the first adrenal gland. We are a little fearful about that 
because in about 2 to 4 per cent of people, there is either one adrenal or an atro- 
phied adrenal, so we take great pains in preparing that fellow just as though we 
were going to take out the last adrenal. 

I would like to emphasize what some of the discussants have not picked up and 
mentioned, that estrogens must be maintained after the adrenals are removed or 
you will have a lot of refractory cases of pain. 

That has been definitely proven in Huggins’ series. I have gone over them, 
and since they have been using estrogens, they do not have these refractory pa- 
tients that they did before. They have some. 

I should like to thank all of the discussants. It has been fun working with it. 
I intend to continue. I would like to throw out one last thought. Will someone 
dig up a physiologist who can explain pain in the light of this work? 

Dr. J. HARTWELL Harrison (Closing): It certainly has been a great pleasure 
participating in this discussion. I think that so-called medical adrenalectomy is 
an objective that we are all working for. We haven’t attained it yet. Obviously, 
we must remember the biologic variability of neoplasms, that the pattern of 
growth in individuals is different and that we cannot expect a standard response 
to any one form of therapy in all cases. 

I think that the results of the study by Dr. Thomas are very impressive. 
We have utilized much smaller doses of cortisone in attempts to cause adrenal 
inhibition. Cortisone, having a gluconeogenetic action, breaks down protein and 
theoretically it might be expected to be effective in itself on a neoplastic process 
which is primarily composed of protein in contradistinction to testosterone which 
has an anabolic effect on protein metabolism. When weighing the balance of 
these two metabolic factors, we are left in a state of paradox which is nothing 
new in the therapeutic response of various forms of cancer. Cortisone therapy 


and total adrenalectomy-constitute new avenues of approach in the study of 
some forms of neoplastic disease. 





128 DISCUSSION 


Dr. GrorGeE F. Caniiu (Closing): The most interesting thing about all this 
phase that you have listened to this morning has been described in the symptoms 
that appeared with adrenal tumors. When I first took out my first four Cushing's 
disease, they all promptly died within 24 hours of adrenal failure. 

It is quite illuminating to see steps to catch up so that what was a mystery is 
gradually less a mystery. We are increasing our knowledge. Each time we open 
another door, we think we are ahead, then we find we are in another room and 
the door ahead of us is still closed. That is where we are now. We have moved 
a step, but a door is still closed ahead of us. 

Dr. E. Pourasse (Closing): I merely wish to say I enjoyed very much being 
here and participating in this symposium. I have worked very closely with Dr. 
Perry McCullagh and the other endocrinologists at the Cleveland clinic, and I 
have been greatly stimulated in this work by Dr. Higgins. I think we are getting 
somewhere in the management of patients with Cushing’s syndrome. 

We have also done work with prostatic cancer, but that is definitely in the 
experimental state. 
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A RESUME OF THE EXPERIENCE IN THE MAKING OF 1,500 RENAL 
ANGIOGRAMS 


PARKE G. SMITH 
From the Division of Urology, the Mercy Hospital, Miami, Fla. 


In June 1950, we were privileged to present to the American Urological Asso- 
ciation a simplified technique designed to produce a renal angiogram by means 
of translumbar aortic puncture and to evaluate that procedure on the basis 
of our experience with over 300 translumbar aortic punctures. A short time later, 
we proposed a diagrammatic atlas to be used in the interpretation of renal angio- 
grams and later still, discussed the roentgenological interpretation of these 
films produced by translumbar arteriography. As 2 years have elapsed since we 
originally presented this technique and as our experience with the procedure now 
covers a series of approximately 1,500 aortic punctures, we believe we should 
re-evaluate this technique and review our previous communications with a view 
of correcting any mistatements, clarifying others, and emphasizing those points 
that have previously not been sufficiently stressed. 

I shall attempt to confine my remarks to this phase of the subject and, in so 
doing, although I may be presumptuous, I will assume that all of you are familiar 
with the technique that we have presented as well as the general subject of renal 
angiography. 

Our present series of cases has been completed without mortality and without 
morbidity of more than minimal degree. We have heard of some two or three 
accidents following the employment of this technique but we believe that a 
careful analysis of these unfortunate occurrences would result in the blame being 
placed elsewhere than upon the procedure itself. As yet, we are not particularly 
happy with our experience in the use of this procedure in children, as it is ex- 
tremely difficult to accomplish a satisfactory aortic puncture in the young. 

I should first like to clarify the nomenclature to be used in discussing this 
subject and would suggest that we reserve the term of translumbar arteriography 
to refer only to the technique of the procedure itself for it is obvious that its 
field of application can be increased in scope and its usefulness spread over a 
larger field of investigation by some very simple, minor variations in the technique 
employed and, ag a result, we could produce not only the renal angiogram that we 
as urologists are particularly interested in but a splenic angiogram, a hepatic 
angiogram, and it is not inconceivable to think that a technique could be de- 
veloped that would allow the visualization of the distribution of the superior 
mesenteric artery. 

We have made absolutely no change in the apparatus described in our original 
contribution upon this subject. We still use a polyethylene connecting tube rather 
than one made of polyvineline, for although the latter has the advantage of being 
sterilized by heat, it has the great disadvantage of becoming rather inflexible 
and quite opaque following sterilization, and flexibility of the tube and visibility 
of its contents are essential. We cannot emphasize too greatly that the apparatus, 
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although extremely simple, must be of excellent quality and well cared for. The 
syringe must be glass barrelled with a metal plunger and adequate finger ancl 
thumb rings, for it is only with this type of syringe that one can be assured 
that you will always be able to make the extremely rapid, smooth injection of the 
contrast medium necessary to produce satisfactory renal angiograms. We use a 
6 inch, 18 gauge lumbar puncture type of needle on most patients. Occasionally, 
in extremely large individuals we will use a 7 or 8 inch needle. 

We rarely use more than 12 cc of contrast medium and then only for particular 
purposes. Any of those ordinarily used for excretory urography are satisfactory 
in their higher concentrations. Most of our series was made with 70 per cent 
neo-iopax but recently we have been extremely gratified and pleased with our 
experience with 70 per cent urokon. 

I shall not refer to the roentgenological technique other than to insist that the 
time of exposure be not more than 49 of a second and, of course, that the ex- 
posure be made by a rotary anode tube with dual control. If the length of expo- 
sure is 249 or 349 of a second, even though the patient is under anesthesia, there 
may be a slight movement of one or the other of the kidneys, especially the right. 
This movement may be sufficient in amount to produce a poor film. The time 
at which the exposure is made is very precise, a variation of as little as 14 a 
second may result in an angiogram of substandard quality. This, of course, re- 
quires the utmost co-operation between the urologist and the x-ray technician. 
The injection must be made as rapidly as possible and the exposure called for 
just as the last 1 or 2 cc of the contrast medium is being injected. 

As soon as the first exposure is made, the needle is immediately withdrawn, 
the cassette changed, and a second exposure made producing a nephrogram which 
I believe with further study will eventually become a film of great importance in 
our study of upper urinary tract disease. 

We have performed translumbar aortic puncture under local anesthesia but 
believe that the intravenous use of sodium pentothal contributes very greatly 
to the safety of the procedure and favors its being carried out with that degree 
of precision necessary to regularly produce renal angiograms of high quality. 

A correct interpretation of the significance of the variations that are seen in 
renal angiograms must be based on an accurate knowledge of the arterial pattern 
of the normal kidney. This can be briefly described as follows: There is a single 
renal artery whose primary division into two branches occurs near the hilum of 
the kidney. These two branches again divide into two and division continues in 
a similar manner until the renal cortex is reached, where the divisions are 
multiple or ‘‘fan-like.”” These terminal branches of the renal artery pass through 
the cortex in slightly curved, graceful patterns. 

We have always been aware of the frequency with which anomalous renal 
vessels occur but I am certain that by renal angiography we have learned that 
the anomalous branching of the renal artery or presence of anomalous renal 
arteries occurs much more often than we had previously suspected. It is sur- 
prising, particularly in the bifid type of kidney, the frequency with which the 
upper artery is the one of major importance, supplying not only the parenchyma 
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of the upper pole but usually a fair portion of the anterior surface of the lower 
pole. We should not contemplate a heminephrectomy without the benefit of the 
previous knowledge as to the number of renal branches and the extent of their 
individual distribution. We have been impressed with the great value and im- 
portance resulting from the careful establishing of the arterial pattern in all 
cases of congenital renal anomalies in which renal surgery is contemplated. 

One is constantly faced with the necessity of determining the true status of the 
renal parenchyma, especially the reserve or salvage factor. Although we routinely 
employ renal functional tests of various types, the information that they give us 
is of value only in determining the amount of work the renal parenchyma is 
capable of doing at the time the test is made and that information may be very 
misleading when it is interpreted as indicating the amount of renal reserve or the 
salvage factor. This latter is information that can be accurately determined only 
by renal angiography for the frequently quoted statement that the renal 
parenchyma is as good but no better than its arteries has become axiomatic. 

In a very limited group of cases, this procedure has been of invaluable assist- 
ance in establishing the presence of renal infarcts in cases of massive renal 
hemorrhage, the etiology of which otherwise could not be determined. 

In originally discussing the value of renal angiography, we stressed its impor- 
tance in the differential diagnosis of clear-celled renal tumors and cystic diseases 
of the renal parenchyma. We emphasized very definitely the pooling or puddling 
of the contrast medium that is found in the arterial pattern of these clear-celled 
renal tumors. While we do not wish to retract any of our statements in that 
respect, we must, in view of our more extensive experience, express these facts in 
a different manner. We believe that it would be best to emphasize the lack of 
these areas of pooling or puddling in the cystic diseases where avascularity is 
almost a universal characteristic and to point out that in the clear-celled renal 
tumors these areas in which the contrast medium can best be described as 
pooled or puddled are always present. In certain tumors that have grown ex- 
tremely rapid or those that are very old, the central portion of the tumor may 
have lost its vascularity and thus these characteristic, irregular, small areas of 
accumulation of the contrast medium which we have just referred to may be 
found only in the periphery of the tumor itself. We are firmly convinced that as 
our experience increases and as we learn more about the interpretation of renal 
angiograms that we will approach near perfection in the differential diagnosis 
of these two conditions. 

Our original interest in this subject was prompted by a desire to record 
preoperatively what we believed to be the cause of renal pain in certain non- 
urinary obstructed kidneys. We believed that in many of these cases the pain 
was due to obstruction of the venous outlet of the kidney rather than the uri- 
nary. 

In order to determine the possibility of such an obstruction, we desired to 
establish the arterial pattern for study as the venous pattern parallels it very 
closely. We have continued our investigations in this field and believe that they 
have been worthwhile. Our results warrant us in recommending that you give 
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serious consideration to the employing of rena] angiography as one of your 
methods of evaluating the status of the upper urinary tract in patients with 
known, proven renal pain that you have been unable to explain. In this connec- 
tion, I should like to call to your attention the fact that a pressor substance is 
produced in the congested kidney due to venous obstruction as well as in the 
ischemic kidney resulting from arterial compression and that hypertension can 
and does occur as the result of either of these two circumstances. This, of course, 
is an intriguing field for investigation and I am certain that angiography will be 
of use in its study. 

I believe that our unselected series of over 1,500 cases is sufficiently large and 
covers a broad enough range of investigation to warrant our re-emphasizing 
that the procedure of translumbar arteriography, and the production of renal 
angiograms by it, is one whose employment carries with it dangers so slight that 
it can be used as a routine procedure. 

In conclusion, I should like to state that the information to be derived from 
renal angiography provides us with data that allow a more accurate and scien- 
tific study of the upper urinary tract and, consequently, we can be more certain 
of the correctness of our diagnosis and prognosis and have a greater sense of 
security in the therapeutic advice that we give to patients. 


1714 Biscayne Blvd., Miami 32, Fla. 





EXPERIENCES WITH HIGH CONCENTRATION UROKON FOR 
PYELOGRAPHY 


REED M. NESBIT ann THOMAS E. NESBITT 


From the Department of Surgery, Section of Urology, University of Michigan Hospital, 
Ann Arbor, Mich. 

Two years ago we reported upon the clinical use of Urokon in over 1,000 cases 
and asserted the value as well as the safety of this compound in pyelography. 
Since that time many reports have substantiated our original observations. 

In the early clinical investigations performed on this medium two concen- 
trations were employed, 30 per cent and 50 per cent and it was noted that 
no important difference existed in the quality of pyelograms in the two groups. 
However, significantly fewer unpleasant reactions occurred when the lower 
concentration was employed. As the 30 per cent solution appeared optimal the 
commercial preparation was packaged in 25 ce ampules at that concentration. 
Urokon in this strength and amount produced no more than half the reactions 
than other compounds that were commercially available and yielded pyelograms 
which were at least as good in quality as the other media.': * 

The manufacturer of Urokon, in an effort to reduce further the incidence of 
reactions, added a new stabilizing fraction. Our investigations with the newer 
preparation have indicated a lower occurrence of reactions in 356 instances where 
it has been used; 16 per cent reactions as compared to 19 per cent with the 
original Urokon 30 per cent. 

More recently the manufacturer produced for investigational purposes a 70 
per cent solution of the improved compound for use in angiography. A prelimi- 
nary report of its use in urology was published by Wall and Rose in 1951.* Their 
main purpose was the production of nephrograms by taking roentgenograms a 
few seconds following the rapid administration of high concentration contrast 
medium. They discovered fortuitously that subsequent roentgenograms yielded 
pyelograms with superior quality and suggested ‘‘that present routine dosages 
for excretory pyelography do not provide the maximum amount of organic 
contrast medium that can be utilized to outline the collecting system.” 

Prior to the publication of their report, our own interest in the matter was 
stimulated following our utilization of 70 per cent Urokon for translumbar 
aortography. The concentrated Urokon has been found to be so free from un- 
toward reactions in this connection that it is now injected under local anesthesia 
and sedation rather than general anesthesia. This permits the employment of 
stereoscopic and multiple injection techniques. The present method is to use 10 
ce of 70 per cent Urokon per injection with immediate film development prior to 
subsequent injections. Up to 50 ce of 70 per cent Urokon in divided doses at one 
sitting without repositioning of the needle has been administered without un- 
toward reactions. One patient with obstruction of the aorta just below the inferior 


1 Nesbit, R. M. and Lapides, J.: Univ. Mich. Med. Bull., 16: 37, 1950. 
2 Nesbit, R. M. and Lapides, J.: J. Urol., 63: 1109, 1950. 
3 Wall, B. and Rose, D. K.: J. Urol., 66: 305, 1951. 
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mesenteric artery level mentioned a rather intense warm sensation of the lower 
extremities lasting 20-30 seconds but no other sequelae have been noted (fig. 1). 
The opacity of the entire arterial pattern obtained with 70 per cent Urokon ap- 
pears to be superior to that seen with other contrast media. This may be ex- 
plained by its molecular iodine content of 66.5 per cent compared to 49.8 per 
cent for Diodrast and 51.5 per cent for Neo-iopax.‘ In lieu of its demonstrated 
superior qualities, 70 per cent Urokon has more recently been utilized for angio- 
cardiography in the University Hospital. Those concerned with its use in this 
connection report that they are impressed with its freedom from the rather pro- 


found reactions which they have previously observed when using other contrast 
media. 


Fig. 1. Arteriography using 70 per cent Urokon demonstrates constriction of lumbar 
aorta. 


Horger, Dotter and Steinberg of Cornell have reported electrocardiographic 
changes suggestive of myocardial ischemia and coronary insufficiency which 
occurred immediately following the rapid injection of 70 per cent Diodrast and 
75 per cent Neo-iopax for angiocardiography.’ These investigators have sug- 
gested this phenomenon as a possible explanation for deaths that have occurred 
following angiocardiography. They observed these changes to occur in the elec- 
trocardiograms of 5 out of 21 cases that were studied. 

We have recently made continuous electrocardiographic tracings on 10 pa- 
tients who were submitted to the same technique of angiography in which 50 ce 
of 70 per cent Urokon was administered in 3 to 5 seconds. In our cases the pro- 
cedure was carried out for making nephrograms but the site and technique of 


4 Neuhaus, D. R., Christman, A. A. and Lewis, H. B.: J. Lab. Clin. Med., 35: 43, 1950. 
5 Horger, E. L., Dotter, C. T. and Steinberg, I.: Am. Heart J., 41: 651, 1951. 
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injection were identical to that described by Horger et al. for angiocardiography 
(fig. 2). Electrocardiographic tracings were made prior to the injection, with a 
continuous tracing made during the injection and for 1 minute following; serial 
tracings were also made at 1 minute intervals for a period of 10 minutes after- 
ward. In no instance were demonstrable changes present indicative of any degree 
of coronary artery insufficiency or myocardial ischemia. Slight tachycardias were 
noted and minor changes due to vagal stimulation and respiratory alterations. 
Two patients exhibited one or two premature beats but no additional electro- 
cardiographic abnormalities of significance.* Cardiologists appear to differ in 
their interpretations of the changes in the electrocardiographic tracings reported 
by the Cornell group and the present authors are in no position to enter that 
discussion for we are not cardiologists. However, if the absence of the changes in 


Fig. 2. Nephrogram: Exposure of film a few seconds after intravenous injection 70 per 
cent Urokon. 


question comprises a factor of safety then the observations which have been 
reported in respect to Urokon may be of significant importance. 

Urokon 70 per cent has been used for pyelography in 585 consecutive patients 
including many individuals with marked impairment of renal function who 
ordinarily would not have been studied by excretory pyelography with the 
conventional dosages of contrast medium. The quality of the pyelograms was 
judged by the aggregate opinion of our daily pyelogram conference as has been 
the practice since the original investigations of Urokon began. The pyelograms 
are rated poor, fair, good and excellent. Poor quality films are those in which no 
satisfactory excretion of contrast medium occurs. Fair refers to a visible excre- 
tion but in which definite diagnosis other than obstructive uropathy cannot be 
established. Good refers to satisfactory pyelograms which enable definite opinion 
regarding diagnosis and excellent denotes a quality which is equal to that seen 
in satisfactory retrograde pyelograms (fig. 3). 


6 Stow, R. M., Figley, M. M. and Nesbitt, T. E.: Unpublished data. 
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Poor pyelograms were obtained in 7 per cent of the cases. It is interesting to 
note that each set of films classified as poor was made on patients with known 
diminution in total renal function who otherwise would not be considered a 
candidate for excretory pyelography. Many such patients in this series sur- 
prisingly were found to have satisfactory pyelograms as well. Fair quality pyelo- 
grams were observed in 14 per cent, and pyelograms of good or excellent quality 
were seen in 79 per cent of the cases. In one third of the cases the density of the 
pyelographic shadow was considered to be equal to that of retrograde pyelo- 
grams. No previous analysis with any other medium has ever approached these 
figures. See table 1. 


x 


Fig. 3. Quality of excretory pyelograms made with 70 per cent Urokon. a, Fair. b, Good. 
c, Excellent. 


TABLE 1. Pyelogram quality 


30% UROKON 70% UROKEN 
1000 CASES } 585 CASES 








7% 
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The pronounced advantage of Urokon 70 per cent is accompanied by various 
mildly annoying side reactions, the incidence of which is not importantly different 
from that encountered with other media except the 30 per cent Urokon, which is 
significantly lower. Reactions have*been observed in 55 per cent of the cases. 
Over two thirds of the reactions consisted of transient flushing or nausea, either 
alone or combined, lasting 30 to 60 seconds. Allergic reactions consisting of 
sneezing, numbness of the lips, or urticaria occurred in 5.5 per cent (table 2). 
It has been observed that the immediate intravenous injection of 5 ce bena- 
dryl 10 mg./cc relieves these allergic reactions almost instantly. Experiments with 
prevention of the occurrence of the allergic reaction by premedication using 
pyribenzamine have not prevented the occurrence of this type of reaction. It has 
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been postulated by authorities in allergy that antihistamine drugs should not 
prevent these reactions, only relieve them when they have occurred. It has been 
believed that the tremendous improvement in pyelogram quality overshadows 
the objectionable features of these side reactions. We are now using Urokon 70 
per cent exclusively for pyelography in the University Hospital. Twenty five 
cubic centimeters of the solution is injected into the arm vein, using a 20 gauge 
needle. The injection. time is approximately 60 seconds. Slower rate of injec- 
tion, up to 5 minutes, has been employed without any evident advantage. 


TaBLeE 2. Unpleasant reactions 








30% UROKON | 70% UROKON 
1000 CASES | 585 CASES 

Wied POMGUIOUR SS e555 bios ches bog 18% | 55% 
ee eee | 0% ! 19% 
MOR oo ee A ak 12% 19% 
WN i PAC REE | 4% | 5% 
WRN lak Suc sc stewaspeeuscen 2% | 2% 

re OU ae arto | 1% | 244% 

Rc ae ere Lee 1% 54% 
GRRE 2S os eee pees 0% 1% 





Fig. 4. Comparison of retrograde (a) and excretory pyelograms (b) in same subject. 


Various studies are in progress to determine the clearance rates of Urokon 
excretion, and it has been determined that ‘good and excellent” pyelograms 
result when values of 40 to 85 mg. of iodine/ml. of urine are excreted. This com- 
pares favorably with the iodine concentration of retrograde media in routine 
use (fig. 4). Tests were made upon several patients who had retrograde pyelo- 
grams with 1214 per cent sodium iodide which is routinely used in our clinic. 
After injection of 5 to 6 cc of the solution, and ascertaining the location of the 
catheter tip within the renal pelvis by x-ray, the admixture of urine and contrast 
medium was allowed to flow out of the catheter and collected for analysis. This 
revealed values of 60 to 85 mg. of iodine/ml. of fluid. 
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The properties of 70 per cent Urokon which allow its excretion at these high 
concentration levels are not readily explained. Several interesting postulates 
enter into such a consideration, however, based on physiological aspects of renal 
function. Of primary importance is the realization that with the introduction of 
25 ce of a 70 per cent solution 17.5 gm. of Urokon containing 11.6 gm. iodine is 
rapidly dispersed throughout the circulatory system. This produces extremely 
high blood levels of iodine and it has been generally assumed that Tm (maximum 
tubular excretory capacity) is reached at much lower levels. With the higher 
blood levels, then, the fraction of iodine removed from the plasma and filtered 
into the collecting system by the glomerulus becomes of increasing importance, 
possibly even resulting in an equivalent or greater amount of iodine appearing 
in the tubule from glomerular filtration than from tubular excretion. An addi- 
tional factor possibly influencing this situation would be a diminished protein- 
binding capacity of Urokon allowing a greater proportion of free circulating 
Urokon and resulting in increased diffusibility. This set of circumstances would 
establish a higher excretory load lending itself to more rapid excretion which in 
turn serves as a partial explanation for earlier appearance of satisfactory pyelo- 
grams with Urokon. 

It appears evident that Urokon 70 per cent can be administered intravenously 
for pyelography as well as angiography with safety. The incidence of mildly 
annoying reactions is greater than occurs when 30 per cent Urokon is used but 
this feature is greatly overbalanced by the outstanding advantages inherent in 
the higher concentrated solution. 
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PERIRENAL INSUFFLATION WITH ARTERIOGRAPHY 
FRANK C. HAMM anp HARRISON C. HARLIN 


Urography, both retrograde and excretory, as well as the microscopic 
study of wet and stained urine specimens, kidney function tests, urine cultures 
and similar procedures will yield accurate diagnoses in most instances. Yet, 
occasionally, a case presents an unusual problem in which these procedures either 
cannot be advantageously utilized or, if used, fail to give sufficient information. 
he use of perirenal insufflation of a gaseous medium and translumbar arteriogra- 
phy have enabled us to make diagnoses that could not have been made by other 
methods. While these two procedures, in the past, have not enjoyed widespread 
popularity, recent modifications in the technique will, in our opinion, elevate them 
to usefulness in selected cases. We propose to discuss our experiences in over 
200 cases wherein bilateral perirenal insufflation of air or oxygen by the para- 
coccygeal approach and translumbar arteriography were used singly or in com- 
bination, citing and illustrating specific instances in which their utilization proved 
invaluable. 


PERIRENAL INSUFFLATION 


In 1921, Carelli! proposed the introduction of a gaseous medium directly into 
the perirenal space. The contrasting shadow thrown by the gas on the roentgeno- 
gram aided materially in the delineation of the renal outline, and made possible 
sharper visualization of renal cysts and tumors. The abnormal and occasionally 
the normal adrenal gland similarly could be outlined, since the gas infiltrates 
into the retroperitoneal space. It was not until 1935 that Cahill,? through his 
monumental work on the adrenals, brought about a revival of the procedure. 
He has adequately described the technique in which approximately 500 cc air, 
oxygen, carbon dioxide or helium are introduced into the perirenal space through 
a needle inserted in the flank on the side to be investigated. While a portion of the 
gas may pass over to the opposite side, the amount is inconstant so that a sepa- 
rate injection, on the other side, is usually required when bilateral visualization 
is desired. There is always the chance that a needle introduced into this area 
may puncture the kidney with subsequent hemorrhage, may irritate the dia- 
phragm, or, what is more serious if air is injected, may enter a blood vessel with 
resulting embolism. 

The aforementioned technique was used to a limited extent in our clinic, but 
the injection of a gas directly into an area containing large vessels was regarded 
as hazardous. For the past 18 months, at the Brooklyn Veterans Administration 
Hospital and at The Brooklyn Hospital, we have used a procedure whereby air 
or oxygen is introduced into the retroperitoneal space through a needle which is 
inserted between the coccyx and rectum, a technique similar to that suggested 
by Ruiz.* The gas rapidly diffuses on both sides so that a simultaneous bilateral 


1 Carelli, H. H.: Bull. et mem. Soc. med. d. hop. de Par., 45: 1409, 1921. 
2 Cahill, 'G. F.: J. Urol., 34: 238, 1935. 
3 Ruiz Rivas, M.: Rev. clin. espan.., 25: 206, 1947. 


139 





140 F. C. HAMM AND H. C. HARLIN 


perirenal aerogram is obtained from a single injection. The steps preceding 
administration of the gas are as follows: 

1) The patient is placed in a prone position on the roentgen table. 

2) The region of the coccyx and adjacent buttocks is aseptically prepared and 
draped. 

3) If the insufflation is being done as a single procedure, in contrast to its 
concomitant use with translumbar arteriography or retrograde pyelography, an 


Fic. 1. A, relationship between finger in rectum, coccyx and needle is demonstrated. 
B, tip of needle is shown in retrorectal space. Depicted as sagittal section. 


area approximately 2 cm. from the lateral border of the midcoccyx is infiltrated 
with local anesthesia. 

4) An 18-gauge needle is then inserted and directed toward the lateral portion 
of the midcoccyx, the index finger of the left hand having been previously 
introduced into the rectum for palpation and guidance of the needle (fig. 1, A). 

5) As the needle comes into contact with the lateral coccygeal border, its 
point is depressed and introduced into the space between the rectum and coccyx. 
Inadvertent perforation of the rectum is harmless. The position of the needle is 
well demonstrated in figure 1, B. 

With the needle in position, a 50 ce syringe with a secured two-way stopcock 
is attached to it and approximately 1000 cc oxygen is introduced into the retro- 
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peritoneum. Originally, we used filtered air as the insufflating medium, but 
because of the length of time required for its absorption, we changed to oxygen 
which is not only absorbed much more rapidly but, in our experience, seems to 
be more diffusible. Before the injection is started, the needle is aspirated for 
assurance that no blood vessel has been entered. The principal advantage accru- 
ing from this approach is that no vessels of any consequence traverse the area. 
In fact, no significant structures are encountered; the peritoneal reflection comes 
off at a higher level. 

A roentgen exposure is made after the gas has been introduced. The operator 
can be assured that the needle is in proper position by feeling the crepitus as the 
gas passes into the retroperitoneal space. If there is resistance to the injection, 
the oxygen is probably infiltrating the buttocks. If neither resistance nor crepi- 
tation is felt, the gas is undoubtedly entering the colon. These latter circum- 


Fig. 2. A, bilateral simultaneous perirenal oxygen insufflation demonstrating left adrenal 
tumor in young woman with adrenogenital syndrome. Adrenal cortical adenoma was found 
at surgery. B, bilateral simultaneous perirenal oxygen insufflation disclosing a massive 
retroperitoneal tumor on the left which, on exploration, proved to be a sarcoma. 


stances should cause no concern as the gas is eventually absorbed without having 
harmed the patient. 

As a rule, the gas diffuses on both sides of the retroperitoneum simultaneously 
and, by the contrasting shadow it casts on the roentgenogram, outlines any con- 
tained masses, the normal ones being the kidney and adrenal on each side. Very 
occasionally, if the tip of the needle is too far from the midline, diffusion occurs 
on one side only. Usually, however, the unilateral appearance of the gas signifies 
some pathologic process on the noninsufflated side. Perinephritic inflammation, 
scarring from previous operative intervention, or any process which results in a 
“sealing off” of the retroperitoneal tissues will block diffusion of the medium. 
Other complications of the procedure consist of a feeling of pressure in the chest 
if the gas enters the mediastinum; a feeling of fullness and crepitation if it extends 
to the neck; and an enlargement of the scrotum when it occasionally passes down 
in this direction. These conditions are more annoying than serious and are re- 
lieved as the gas is absorbed. 

Perirenal insufflation is possibly of greatest value as a solitary procedure in the 
investigation of the adrenal glands (fig. 2). Although irregularities of renal outline 
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are more sharply defined, much more information is derived from the concomi- 
tant use of translumbar arteriography, retrograde urography, or, in selected 


cases, a combination of the three. This is also true in the case of retroperitoneal 
masses. 


TRANSLUMBAR ARTERIOGRAPHY 


Translumbar arteriography represents a different approach to the study of 
renal disease by permitting the roentgenographic study of the external and in- 
ternal renal vascular patterns in normal and abnormal states. While it is not a 
new procedure, having been introduced by dos Santos in the 1920s,‘ it has re- 
cently been revived by Smith and his associates® largely because of the develop- 
ment of newer and safer contrast media which eliminate the undesirable sequelae 
experienced during the early states of the procedure. The technique, which seems 


. Sa yu A sind [e} 
Fig. 3. Translumbar arteriogram with bilateral perirenal insufflation of oxygen. a) 
Aerogram; b) arterial phase; c) nephrogram effect. 


formidable at first, is in reality rather simple, and consists of introducing a con- 
trast medium into the aorta through a needle which is inserted into the great 
vessel by a translumbar approach. Roentgen exposures are made during the 
injection and within 15 seconds after the injection has been completed. The tech- 
nique has been discussed adequately by Smith, therefore we shall not repeat it 
here. : 

Intravenous anesthesia has been useful, pentothal sodium being the drug in 
current usage. Local anesthesia has been found to be inadequate. Preceding the 
administration of the anesthesia, 0.5 cc of neo-iopax, 75 per cent solution, are 
introduced into the vein in order to test the patient for any drug sensitivity. If 
manifestations of allergy develop, the anesthetist has materials on hand to deal 
with the situation. After induction, the previously described procedure of bi- 
lateral simultaneous perirenal insufflation is carried out. As soon as the injection 


4 dos Santos, R.: Arch. ital. di chir., 51: 764, 1938. 
5 Smith, P. G., et al.: J. Urol., 66: 145, 1951. 
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is completed and the exposures made, the films are processed. If they do not 
prove satisfactory, the injection is repeated once if no contra-indication exists. 
We do not repeat the injection more than once at a single examination, prefer- 
ring to use it at a later date if necessary. 

At present, interpretations of arteriograms may be likened to those of uro- 
grams in the early days of retrograde pyelograms. The roentgenographic findings 
can be interpreted only by repeated, careful and precise examination, correlating 
them with urographic data and findings at surgery. Although all of the infra- 
diaphragmatic branches of the aorta are probably not visualized at any one 
study, all will be seen at various times. While the urologist’s main interest lies 
in the main and accessory as well as in the aberrant renal vessels, other arteries 
such as the splenic, hepatic, superior mesenteric, etc. may cause confusion by 
overlying the renal vessels and renal parenchyma. Each vessel is carefully traced 


Fig. 4. A, direct injontien (without ill effect) into celiac artery resulting in visualization 
of its three main branches—the hepatic, left gastric and splenic arteries. B, superior mesen- 
teric artery. C, inferior mesenteric artery. 


from its point of origin as far as possible toward its termination. The use of bi- 
lateral simultaneous gas insufflation, which outlines the renal borders as well as 
any associated mass, aids in limiting the distal extension of the small terminal 
renal vessels. Figure 3 demonstrates a normal arteriogram ; other vessels that may 
be outlined are shown in fig. 4. 

The renal arteries branch from the aorta at the approximate level of the second 
lumbar vertebra, the left originating, as a rule, at a slightly higher level than the 
right. The first division of each renal vessel (artery) occurs close to or within the 
hilum of the kidney, and within the renal sinus the branches become arranged in 
a dorsal and ventral group behind and in front of the subdivisions of the ureter. 
As the arteries enter the substance of the kidney, they divide and the larger 
arteries lie in the intervals between the pyramids. These are known as the 
interlobar arteries. These vessels divide, in turn, and cross over the base of the 
pyramids to form incomplete arches, the arcuate arteries. These ‘‘arches”’ give off 
a number of vessels, known as the interlobular arteries, which pass toward the 
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surface of the kidney at regular intervals. The vascular arrangement is demon- 
strated in figure 5. The presence of more than one renal artery is not uncommon. 
and accessory vessels are seen to enter either pole on numerous occasions. 


Fia. 5. a, Submaximal injection into main left renal artery showing extra- and intrarenal 
vascular pattern in portion of kidney supplied by this vessel. Note that a small portion of 
upper a of kidney is supplied by a polar artery and that no anastomosis is evident be- 
tween terminal branches of main renal artery and this vessel. This is further demonstrated 
by the nephrogram effect, b. 


Fig. 6. Arteriogram disclosing arteriovenous fistula of renal vessels in young white man 
suffering from increasing hypertension following shell fragment wound of the right flank. 
(Arrow points to vein which overlies involved artery.) Exploratory operation confirmed 

resence of this fistula between main right renal artery and vein. Nephrectomy resulted 
in, fall of blood pressure to normotensive levels 1 year following procedure. 


Arteriography is of value in demonstrating obstructing aberrant vessels at the 
ureteropelvic junction, arterial aneurysms of the renal artery, fistulas between 
the renal artery and vein (fig. 6), vascular obstruction by embolism and throm- 
bosis. Visualization of the vascular supply in cases of congenital anomalies such 
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as horseshoe kidney (fig. 7, A and B) and fused ectopia (fig. 7, C and D), affords 
information as to the number and position of the vessels and the feasibility of 


Fig. 7. A, retrograde urogram combined with bilateral aerogram in a horseshoe kidney. 
B, arteriogram revealing a relatively vascular isthmus. C, retrograde urogram of crossed 


ectopia with fusion. D, arteriogram indicating adequate blood supply to each kidney with 
arelatively avascular isthmus. 


surgical resection. In considering the possibility of heminephrectomy for disease 
in a portion of a double kidney, the distribution of the blood vessels, as out- 
lined by the contrast medium, is a determining factor. In a given case of 
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hypertension, with associated renal disease—hypoplasia, hydronephrosis—the 
evidence of a markedly impaired blood supply to that kidney may suggest the 
advisability of nephrectomy. Arteriography completes the examination in cases 
of hydronephrosis when operative intervention is indicated and plastic repair 
contemplated. Since a kidney is no better than its blood supply, the finding of a 
paucity of the smaller renal vessels associated with marked deformity of those 
of larger caliber might influence the operator in favor of nephrectomy. Arterio- 
grams may aid materially in the diagnosis of extrarenal and retroperitoneal 
tumors, both primary and secondary, since these masses may not only displace 
the kidney, but also cause distortion of the main renal vessel and, occasionally, a 


metastatic node may be outlined by the surrounding blood vessels. We demon- 
strated the latter in a previous publication.® 


_Fia.8. Arteriogram showing right ectopic kidney with blood supply from aorta just above 
bifureation, and from external iliac. Note opacification of parenchyma of this kidney which 
could not be demonstrated by excretory or retrograde urography,. 


On occasions, excretory urograms fail to visualize a kidney, and for one reason 
or another retrograde visualization is impossible. The demonstration of the 
vascular pattern of the involved kidney may go far in the determination of the 
probable nature of the disturbance (fig. 8). In polycystic kidney disease, trans- 
lumbar arteriography serves a twofold purpose: 1) The demonstration of increas- 
ing deformity of the intrarenal blood vessels, thereby heralding a decreasing 
effectiveness of the blood supply and diminishing renal function. 2) While one 
kidney may present normal pyelograms with adequate renal function and the 
other may show deformity suggesting neoplasms or cysts, arteriography serves 
to differentiate cysts from tumors and, also, may well demonstrate deformities 
of the apparently normal kidney. Vascular changes are probably the earliest 
clinical changes that may be recorded in polycystic disease. 

Arteriography probably serves its most useful purpose in the differentiation of 
solitary renal cysts and tumors. In cases of tumor, the arterial phase shows dis- 


6 Hamm, F. C. and Harlin, H. C.: Brooklyn Hosp. J., 10: 3, 1952. 
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placement of the intrarenal vessels adjacent to the tumor. These vessels are seen 
to surround and enter the tumor mass. The increased numbers of capillaries 
and sinusoids are outlined by the contained contrast medium giving a charac- 
teristic ‘“‘puddling” and “‘laking” effect (fig. 9, A). This effect is frequently re- 


Fic. 9. A, arteriogram showing vascular phase of a typical renal-cell carcinoma. Note 
large vessels surrounding and entering mass which is site of ‘‘pooling,’”’ ‘“‘puddling” and 
‘“‘laking”’ of injected contrast medium. B, nephrogram phase of large renal tumor showing 


‘“‘puddling”’ effect in region of upper pole. At operation, far advanced infiltrating tumor of 
upper pole of left kidney was discovered. 


Fia. 10. Solitary renal cyst. a, Retrograde urogram. b, Arterial phase revealing vessels 
displaced by cyst which is clear and avascular. Cc, Nephrogram effect showing opacification 
of renal parenchyma except in area occupied by cy st. 


tained during the nephrogram phase particularly if many sinusoids are present 
and degeneration is fairly advanced (fig. 9, B). The simple serous cyst of the 
kidney, on the other hand, is avascular, and it overlies or displaces renal paren- 
chyma. Arteriographic studies disclose any or all of the following: a) irregularity 
of renal outline, b) displacement of the intrarenal vessels adjacent to the pa- 
renchymal portion of the mass, c) a relatively clear area, corresponding to the 
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cystic area, adjacent to the opacified parenchyma on the nephrogram, d) no 
collection of contrast medium within the area of the mass (fig. 10). 

Despite the striking differences of renal cysts and the majority of renal paren- 
chymal tumors, we still subject to surgery those in whom we have made the 
diagnosis of cyst. This is done because occasionally a parenchymal tumor is 
found in the wall of a cyst and, unless it has reached a fairly large size and is 
vascular, it will not be visualized on the arteriogram. While the majority of 
parenchymal tumors are vascular, there are certain ones such as fibrosarcomas 
which will not give the typical arteriographic pattern, but may strongly suggest 
the presence of cyst. It is much better to expose and resect a renal cyst even it 
happens to be asymptomatic than to miss a tumor contained within the wall, or 
one that is avascular. There are occasions, however, when the patient’s general 
condition warrants an indefinite delay in surgical exploration although the 
arteriographic evidence points strongly to cyst. 


COMPLICATIONS 


In our current series of more than 200 cases, we have injected directly into the 
celiac artery on 2 occasions, into the superior mesenteric artery 5 times, and into 
the left renal artery in three instances; no noticeable ill effects followed. We have 
visualized extravasation of the contrast medium both intra- and extramurally 
without incident. One instance of mild spontaneously clearing pneumothorax 
was encountered, and the spinal canal was entered once during the introduction 
of the needle. No case of acute iodinism was encountered. 

The only contra-indications to this procedure are severe debilitation, uremia, 
cardiac failure, severe allergy such as asthma, and sensitivity to the contrast 
medium. ~ 

Recently, in selected cases, we have performed bilateral simultaneous perirenal 
insufflation, translumbar arteriography and retrograde urography as one exami- 
nation. This may be done either under spinal anesthesia or intravenous anesthe- 
sia, the latter being reserved for the more apprehensive patients. The combina- 
tion of procedures is ideally suited for those cases which show significant renal 
abnormalities on excretory urography, and the average total time required to 
perform them is under 30 minutes. 


80 Hanson Place, Brooklyn 17, N.Y. 
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Dr. Parke G. Smita (Miami, Fla.): I should like to show a few films. 

Dr. ArcuIE DEAN (New York, N. Y.): You said you used 70 per cent Urokon. 
How much do you use? 

Dr. SmirH: We never use more than 12 cc unless there is a special reason. 
On a few occasions we have used more than this amount and have made double 
injections for specific purposes which are not a part of the discussion this morn- 
ing. 

(Slide) First I should like to show a perfectly normal renal angiogram made 
with excellent technique. By that statement I mean that complete co-operation 
has been established between the urologist and the roentgenologist. In the first 
place, the load is in the midportion of the abdominal aorta. The injection was 
made rapidly enough, the exposure was called for before any of the load had 
reached the aortic bifurcation and had just barely started into the superior mes- 
enteric artery. While you do show the splenic area, it is situated high enough that 
it does not confuse your study of the renal pattern. 

Let us put on two or three that are interpretable but are not as satisfactory 
from the technical viewpoint. 

(Slide) This case is satisfactory insofar as your study of the renal pattern is 
concerned, except that you now have a greater prominence of the splenic area 
and there is a little more prominence of the superior mesenteric. You have 
to look through the superimposed pattern in order to study the renal pattern. 

(Slide) This is one that happens to be combined with a retrograde pyelogram. 

(Slide) Here is another one that again shows a little poorer technique. The load 
is now down beyond the aortic bifurcation and there is more prominence of the 
superimposed superior mesenteric and other patterns. Although we have a 
perfectly good visualization of the renal pattern on both sides, nevertheless, the 
superimposed patterns make interpretation more difficult. 

(Slide) Here is one that is an example of still poorer technique We again have 
good visualization of the renal pattern but there is more superimposed arterial 
pattern that you must learn not to see when you are studying the renal pattern. 

Now let us look at some poor injections. You must remember that one does not 
always get good pictures. 

(Slide) Here is one in which we have injected only the superior mesenteric. 
If you look closely you can see the terminal branches. This patient didn’t even 
have an abdominal cramp following this procedure. Nevertheless, deaths have 
been reported as the result of injecting the superior mesenteric. These deaths were 
the result, not of the injection of the superior mesenteric, but of the contrast 
media that were used at those injections, namely, 80 per cent sodium iodide 
which is corrosive. 

This particular type of poor injection has occurred on several occasions in our 
series and at no time has it produced any trouble. 

(Slide) Here is another example of a bad injection, but it shows a beautiful 
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splenic angiogram, also, the pancreatic artery and most of the hepatic circula- 
tion. 

The point I want to make is that injection of these other vessels are not 
followed by any bad results. 

(Slide) This film shows that the entire load was injected around the aorta. 

(Slide) Here is another that shows a faulty injection. 

Again, neither of these patients suffered any bad results. 

(Slide) One of the most important pieces of information to be supplied by a 
renal angiogram is its significance in determining the character of the renal 
parenchyma, particularly the cortex. Technically, this film is very satisfactory 
but the angiogram of this right kidney shows small vessels and no bifurcation of 
the terminal branches beyond the bifid stage. There is none of the usual multiple 
terminal fanning that we feel is characteristic of the cortex. On the other side, 
the pattern is a little bit better and a little bit more prominent, the vessels are 
larger. I might state that the caliber of the vessels is important in your inter- 
pretation. From this, we would assume that function was markedly diminished, 
which is borne out both by excretory urography and functional tests. The pa- 
tient also had marked hypertension. 

(Slide) Here is one of the most interesting films we have ever made because 
it shows something that I don’t believe we have ever observed before; namely, 
the stump of the renal artery following nephrectomy 12 years previously. The 
remaining kidney, as you can see, shows marked evidence of deficiency in the 
renal pattern and that the caliber of the main vessel is small, there is no multiple 
branching of the terminal vessels and the entire pattern is indistinct even though 
the technique is good. The patient’s diastolic blood pressure was seldom under 
140 and there was practically no function as determined by excretory tests. The 
excretory urograms failed to show evidence of excretion. 

(Slide) A discussion of the factors favoring the differential diagnosis between 
renal tumors and cysts can best be demonstrated by seeing some actual films. 
This case is absolutely typical. Pooling and puddling of the contrast medium are 
seen throughout the entire renal area. But if you will study the shadow of the 
kidney itself, you will note that there seems to be an area of pooling and puddling 
that is beyond the kidney itself. That area proved to be a large extension of the 
tumor mass into the renal vein. 

(Slide) Here is another film that is quite interesting. This is a large mass that 
developed very rapidly in a rather thin female about 40 years of age. The patient 
had no particular pain or discomfort other than that associated with the pres- 
ence of the mass and never had hematuria. The pyelogram, as you can see, is 
not such as to allow other than a guess, but the angiogram is entirely different. 
One can easily follow the vessels of the entire pattern and around the periphery 
of this mass there are many areas of pooling and puddling of the contrast media. 
This, apparently, is a tumor that grew so rapidly that it has become more or less 
necrotic. This preoperative diagnosis was confirmed by surgery. 

(Slide) Translumbar aortography can be of great value in differentiating left 
sided masses as we practically always fill the splenic arteries. Here is one in 
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which the pattern of the splenic artery proves that the mass was spleen rather 
than kidney. 

(Slide) Another application of this procedure is the study of the arterial cir- 
culation of the aorta and its other branches. This is Leriche’s syndrome. 

(Slide) We have shown one aneurysm of the renal artery, an area of calcifica- 
tion in the renal artery, splenic aneurysm, and on this film, two aneurysms of 
the intraparenchymal renal vessels. 

I assure you that I appreciate very much the opportunity of thus informally 
discussing this important subject with you and I thank you for your attention. 

Dr. Parke G. Smiru (Closing): I have little to add to what has already been 
said, but I do want to emphasize the necessity of developing precision in your 
technique. This procedure which has not been universally attempted is so 
valuable that it should not receive a black-eye as the result of one taking undue 
liberties with it. We remove the needle immediately after the injection for we 
believe that the longer the needle is in the aorta the greater the possibility of 
accidentally damaging the aortic walls and producing peri-aortic hemorrhages. 
I believe that the films that we have presented prove that satisfactory renal 
angiograms can be produced by the use of a small amount of contrast media, 
thus eliminating the danger of toxic reaction. We prefer general anesthesia, for 
we are then assured that we will have a cooperative patient. Until such time as 
renal angiography by the translumbar route has been established as an accept- 
able procedure by the urologists of this country and complete confidence in it 
has been established, we should discourage the use of excessive quantities of 
contrast media and multiple injections, even though they apparently can be 
done with safety. 

Dr. C. D. Creevy (Minneapolis, Minn.): I would like to show just a few 
lantern slides that support what Dr. Nesbit said about the excellent quality of 
urograms obtainable with 70 per cent urokon, of which we have a number. 

(Slide) As to the first three films, I wanted to make two points; one is the 
excellence of the shadows, and the other is the effect of effective compression. 
This is a film exposed after 70 per cent urokon with compression. 

(Slide) The next slide shows the same patient after release of compression. I 
think this has been an important factor in making good urograms, although I 
have seen comments in the literature that compression is of no value. That has 
not been our experience. 

(Slide) Here is another. 

(Slide) The next one shows that the compression was quite effective. The 
excellent quality of the contrast is evident. 

(Slide) Next is another film with compression applied early before there has 
been any filling of the ureters. 

(Slide) The next slide shows the release of compression. These c =e favor- 
ably with retrograde pyelograms. 

(Slide) Next is another with compression, and next one without. 

(Slide) The next shows a pyelo-ureterogram in a patient with a stricture of the 
mucosa of the ureteral orifice (not a ureterocele) which had to be treated sur- 
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gically. I could not get a catheter into it, and by delay, we got this excellent 
delineation of the lower ureter. 

(Slide) Next is a poorer urogram with 70 per cent urokon, and I am afraid the 
photographer did not do too well, but there is a deformity in the right kidney 
which needs further study. An aortogram was therefore made with 70 per cent 
urokon. As you can see, the aortogram shows clearly a cyst in the upper pole of 
the right kidney and a second one in the upper pole of the left kidney, which would 
have been overlooked entirely had it not been for this film. 

Next is a nephrogram of the same patient which demonstrates the defects still 
more clearly. 

PRESIDENT Hiaerns: Those are all 70 per cent urokon? 

Dr. Creevy: Yes. Our experience has been essentially that of Nesbit as far 
as reactions are concerned. We have had many minor ones, but no disturbing 
ones which caused any real alarm. Thank you. 

Note: Since the above discussion was presented, we have encountered one 
mild circulatory collapse and one very severe and disturbing one immediately 
after the injection of 70 per cent urokon. 

Dr. JoHN OrmonpD (Detroit, Mich.): We have had experience with about 200 
cases using 70 per cent urokon. As far as the delineation and pyelography are 
concerned, our experience is exactly as theirs. We have had a little different ex- 
perience as far as reactions are concerned, but I do not believe we can draw any 
real conclusions from as few as 200 cases. 

We found with 70 per cent, that there were 12 per cent reactions; while with 
30 per cent, there were only 4 per cent. 

In spite of what Reed Nesbit found, we found that a preliminary dose of 
pyribenzamine brought the number of reactions down with the 70 per cent to 
equal the number we would get with the 30 per cent. 

We have had only one severe reaction and that was a fall of blood pressure, 
syncope and sweating. We gave the patient benadryl alpha and the patient was 
operated upon the next day without any difficulty whatsoever. It seems evident 
from what we hear today that intravenous injection is much more apt to cause 
a reaction than an interarterial injection. 

Dr. Rosert Licu, Jr., (Louisville, Ky.): We are indebted to Dr. Smith for 
his comprehensive evaluation of renal arteriography. Dr. Smith has introduced 
us to a procedure characterized by its simplicity, safety and accuracy; and he 
has gone on to establish its clinical limitations. 

Today Dr. Smith has emphasized two important considerations in renal 
arteriography: 1) to keep the dye load within the confines of the system that is 
under consideration (in our specific studies, the kidneys) and 2) has again called 
our attention to the fact that the amount of vascuarity visualized is an accurate 
index of actual or potential renal function. 

I would like to present a patient who demonstrates quite clearly the second 
dictum of Dr. Smith. This was a woman of 37 years, who had undergone a 
hysterectomy and thereafter a pelvic abscess developed that the surgeon drained 
3 months postoperatively through the vagina. Her condition did not improve 
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and because of left flank discomfort, we were asked to evaluate her urinary 
tract status. 

It was known that 8 months prior to surgery both kidneys were normal. An 
excretory pyelogram showed a normal right kidney but no excretion of dye was 
demonstrated by the left kidney. A ureteral catheter could not be introduced 
more than 1 cm. up the left ureter. An arteriogram was undertaken to demon- 
strate the arterial pattern of the left kidney. 

(Slide) The renal arteriogram on the right was normal. The renal vascular 
pattern of the left kidney was abnormal. The left renal arteriogram showed 
the renal artery and its bifurcation, but beyond this the vascular pattern was 
sparse and obviously deficient. These findings were interpreted as evidence of a 
non-functioning left kidney. The ureteral obstruction was considered to be that 
of a ligature. The kidney was explored and removed. 

(Slide) The kidney was found to be large, firm and very pale. 

(Slide) The cut section of the kidney showed a pale periphery and one large 
infarct. 

(Slides) This series of slides demonstrates histologically what might be an- 
ticipated from the renal arteriogram. As one studies the kidney histologically 
from the periphery toward the medulla it is obvious that the extreme cortical 
areas do not show any cellular structures suggestive of kidney and as one proceeds 
mediad there appears gradually evidence of partially destroyed glomeruli and 
thus for the first time renal tissue can be identified. As the medulla is approached 
there are areas that appear almost normal. Hence, the histological appearance 
exactly duplicates the arterial pattern. The cortical vessels were obliterated by 
hyaline degeneration. 

This study presents an unusual opportunity to correlate the renal arterio- 
graphic pattern with the histological picture and certainly substantiates what 
Dr. Smith has taught us during the past several years. 

We are indeed indebted and grateful for Dr. Smith’s contribution in arteriog- 
raphy. 

Dr. Vincent J. O’Conor (Chicago, Ill.): I want to say a few words about 
parasacral air injection. 

We were among the first to use it in this country. We have been using it a 
little over 3 years and we have used it in 42 patients, so we haven’t used it 
oftener than we felt was necessary. In the 42 patients whom we injected, the 
largest amount of air we have used has been 500 cc; the smallest amount, 300 
ec. Twenty-four of the forty-two had bilateral air distribution and in the rest 
the air only outlined one side. Why that occurs, we don’t know. 

In 6 patients who had unilateral air distribution, we reinjected them on the 
opposite side of the sacrum and obtained air distribution there. In five of them, 
we got air on the opposite side to the site of the needle. This was not due to 
perirenal adhesions I am sure. 

I note that in some papers that are being given, and there are quite a few on 
this subject this year, amounts of air up to 1200 and 1500 cc are being used. 
It seems to me that two objections to using large amounts of air would be: 
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One—the increased danger of air embolism, the air getting up into the mediasti- 
num and even up into the neck. Dr. Hamm said, ‘“‘We have never had that hap- 
pen, nor have we had it into the scrotum yet.”’ 

Secondly, if you inject too much air, you defeat the purpose of the air injec- 
tion. If you get too much air density, you will obscure the things that you are 
trying to show. In three of our patients who were explored abdominally within 
a week after the air injection, air was found in the mesentery, diffusely spread 
out through the mesentery. 

This method is very much nicer to use than the lumbar injection, but the 
anatomy is very obscure. We have always been taught that the Gerota fascia 
was a closed envelope. This study apparently disproves that. Dr. Barry Anson 
has claimed Gerota’s fascia was not closed and as far as I know, he was the only 
one who has taught that. 

I shall just show the picture of the technique. I am not going to show any 
pictures of air injection. This is an easy technique. The reason it is easy is that, 
anatomically, there are no structures you can get your needle into at this region 
except the rectum. If you hold the needle closely to the midline, put the needle 
between the sacrum and the rectal wall. 

(Slide) That is the position the patient is in. 

(Slide) This is merely putting a local anesthetic in the parasacral region, a 
finger’s breadth to the left. 

(Slide) This is an injection of air with a finger in the rectum. We put a finger 
there so we can feel the tip of the needle between the rectal wall and sacrum. 
You can feel the air as it goes in if you wish to keep your finger in during air 
injection. There has been a lot said about using oxygen and helium and avoiding 
air. We have used air and we have had no complications from it. 

Question: How long does it take? 

»Dr. O’Conor: Just a few seconds. We do not do it particularly slowly. In 
practically every instance the air has been up under the diaphragm within five 
minutes. It seems to help if we have the patient do a rocking movement for a 
few minutes. We had one patient who had epigastric distress. We took x-rays 
to see if there was air in the mediastinum. There was not. 

Dr. JoHN OrMoND: How many pictures do you take? 

Dr. O’Conor: Sometimes scout films alone; sometimes with retrograde pye- 
lograms. We have taken them in conjunction with excretory urograms and I 
think you keep taking pictures until you have as much information as you 
think you need to make a diagnosis. 

Dr. GitBertT J. THomas (Santa Monica, Calif.): We are very fortunate to 
have Dr. Hamm’s report and to hear Dr. Smith, again, give his technique for 
these various procedures, the differential diagnostic features, etc. 

When Dr. Braasch and I represented the American Urological Association 
in South America, 12 years ago, we visited various hospitals. Many surgeons 
and diagnosticians were injecting air into the peritoneum and many other 
places into which air could be injected. I had had little experience with the at- 
tempt to inject air around the kidney. My first experience was bad due to poor 
technique. Therefore, I shied away rather early from what proved to be a useful 
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diagnostic procedure. Patients with pulmonary tuberculosis and cavities have 
these collapsed by putting air into the peritoneal cavity and not into the chest 
cavity. 

We were stimulated to use perirenal insufflation and aortography by the dis- 
cussions of Dr. George Cahill. At the second last meeting of the Western Section 
of the American Urological Association, Dr. Smith of the University of Cali- 
fornia at Berkeley, demonstrated the use of sacral injection of oxygen for the 
orientation of tumors within the pelvis, in retroperitoneal space, and those in 
or near the kidneys and adrenals. 

We have some slides that show our technique which differs very little from 
what Dr. Hamm has shown you, except we inject the patient when lying down. 

(Slide) The needle is introduced as depicted here. We always inject a little 
novocaine ahead of the air. We think this opens up the area and permits a better 
transfusion of the air around the retroperitoneal space. 

(Slide) Here we find an air injection with the needle in the aorta with the 
normal profile as near as we can tell, from that film. 

(Slide) Here is the aortogram in conjunction with air insufflation with a normal 
pattern. 


(Slide) Here is a normal retroperitoneal pneumogram showing sharp delinea- 
tion of renal outlines. 

(Slide) Here is a pneumogram combined with an aortogram using percutane- 
ous femoral artery catheterization technique. 

(Slide) Here is a large pear-shaped mass in the left retroperitoneum, appar- 
ently kidney and large lower pole mass. 

(Slide) Here is a combined pneumogram and translumbar aortogram showing 
essentially normal left renal arteriogram and relative avascularity of large mass 
below kidney. 

(Slide) Here is a surgical specimen showing extrarenal sarcoma which is an 
unusual lesion and in an unusual position, as far as the kidney is concerned. 

(Slide) Here is an individual retrograde pyelogram with left flank mass. 

(Slide) Combined left retroperitoneal pneumogram and translumbar aorto- 
gram demonstrating large left renal tumor. Note sharp delineation of lower pole 
mass and large calibre of branch of renal artery supplying tumor. 

(Slide) Surgical specimen, clear cell carcinoma of the kindey. 

(Slide) Combined retroperitoneal pneumogram and translumbar aortogram. 
Suspected left suprarenal mass surgically found to be tail of pancreas. 

Our surgical department, as well as the department of urology, are interested 
in interaortic injections and aortograms. They are trying to discover congenital 
anomalies and other conditions within the arteries which is part of a research 
problem being directed by Dr. Longmire and his staff. 

Aortic injection was developed slowly, following Dr. Parke Smith’s technique 
very carefully. This diagnostic procedure has been useful. The technique can 
be mastered by the young fellows on service. We feel it has been helpful since 
we learned how to use it. It is an added diagnostic feature in conditions of the 
genito-urinary tract. 

Dr. EpGar Burns (New Orleans, La.): I would like to ask Dr. Hamm one 
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question, whether or not he thinks there is any difference in the likelihood of 
‘air embolism between the lumbar and parasacral route? 

We have done both. We have had no complication in parasacral, but we did 
have one fatal embolism following insufflation through the lumbar route. 

In re Dr. Nesbit’s paper, I should like to say that faulty injections are ap- 
parently without any complications of importance; we have injected the wall 
of the aorta, outside the aorta, and we have injected the mesenteric vessels and 
in these cases without any complications. All of the advantages of it have been 
adequately emphasized 

Dr. SamMuEt Vest (Charlottesville, Va.): We have used 30 per cent urokon 
in approximately 1600 cases. We are very happy with it and very satisfied with 
the incidence of decreased reactions. We also used 70 per cent in approximately 
100 cases. In one patient we got extravasation outside the vein with 70 per cent, 
and the patient had a severe reaction. 

The second point I want to mention is that in these 1600 cases using 30 per 
cent, we had a very unusual reaction to the drug. We had the mother of one of 
our secretaries in whom we injected 25 cc of 30 per cent, and two or three minutes 
later, it was noticed she had gone into syncope. We couldn’t get her blood pres- 
sure and she was unconscious for three or four hours and in total shock. She did 
not have the usual reactions to these iodine compounds such as respiratory 
distress, lacrimation, flushing, sweating, and hives; just purely profound shock. 

In talking to her later, she said she began to feel dizzy the moment the drug 
was injected. She thought it was a natural thing and that we were putting her 
to sleep. She really went to sleep and remained in the hospital for several days 
before she could be discharged. I recall the report of Dr. Alyea when he outlined 
these reactions. He pointed out that patients who give a history of hay fever 
or any allergies of that sort are more likely to have reactions. Our patient 
gave a history of having asthma many years ago. We decided that this was a 
purely vascular allergic reaction to urokon. 

Dr. Reep M. Nessirt (Closing): I would like to ask Dr. Ormond how they 
administered the pyribenzamine in his cases in order to lessen the incidence of 
reaction. 

Dr. JoHN Ormonp: I have to confess I do not know. 

Dr. Nessit: Was it given by mouth or parenterally? 

Dr. Ormonp: I think it was given by mouth. 

Dr. Nessit: Dr. Higgins asked me the reference I quoted in respect to the 
electrocardiographic changes observed by the Cornell group. If anyone is in- 
terested, it is the American Heart Journal, vol. 41, p. 651, 1951. 





EVALUATION OF SIZE OF BLADDER NEOPLASMS 
C. D. BRUNKOW (by invitation) 


The necessity for the urological surgeon to know accurately the dimensions 
and location of bladder neoplasms, excepting small papillomas, is most important 
in helping to decide just what plan of procedure is to be used: whether to resect 
the growth transurethrally by one or more sittings and possibly implant radon 
seeds, or just to open the bladder and fulgurate thoroughly or do a segmental 
resection. 

No matter how proficient or expert one becomes in cystoscopy, the visual 
interpretation in medium or large sized growths is, in a larger percentage of 
cases, inaccurate, as proven when the bladder is opened and directly under the 
eye. 

Excretory urograms should always be made in cases of tumor at the base of 
the bladder on the lateral walls to determine possible infiltration of the ureter 
with a nonfunctioning kidney above. 

By a simple, painless method, without complications, it is possible to obtain 
far more information about these neoplasms before operation and thus become 
more precise about the procedure that one is going to use (fig. 1). 

It is impossible many times to attempt to evaluate large tumors even with 
the patient under spinal anesthesia. 

For a long time, cystograms with sodium iodide were done in cases of bladder 
tumor; the only information obtained was the apparent filling defect, shown by 
a flat x-ray film, and on many occasions they were at variance with the true 
condition as seen at time of operation. 

To eliminate these visual errors and learn more in detail about bladder neo- 
plasms, we suggest the use of a thorium preparation called Umbrathor, and the 
taking of a supine and lateral cystogram. Umbrathor adheres to a tumor or 
foreign body in the bladder and cannot be washed off. 

It requires only a few minutes of time and the procedure is as follows: 

A 22 or 24F catheter is inserted through the urethra and a notation made 
whether the urine contains blood clots. If this is the case, it is necessary to remove 
the clots because of the inaccuracy which might result from their presence. 

The cystogram is accomplished by injecting 1 to 144 ounces of the thorium 
solution into the bladder. After 3 minutes, by actual timing, the bladder is filled 
to capacity with water. The catheter is then clamped. 

The first exposure is taken in a supine position; this is followed by a second 
exposure in an oblique position, the pelvis being at an angle of 45 degrees with 
the table. 

These two exposures give the appearance of an opaque consistency similar 
to those when sodium iodide is used in the method that is familiar to al! urolo- 
gists. 

The bladder is then emptied using several irrigations until the fluid is relatively 
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Fig. 1. A, opaque cystogram made with umbrathor solution. B, pneumocystogram made 
after several irrigations with water and replacement of bladder with air; note tumor at 
dome of bladder. C, pneumocystogram; note tumor on both lateral walls and several at 
base of bladder. D, pneumocystogram; note multiple non-opaque calculi. 


clear. This should remove all the thorium solution excepting that which adheres 
to the tumor mass. 


Air is then injected into the bladder in the same volume as fluid was used in 
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the opaque cystograms. This gives a contrasting pneumocystogram with the 
maximum amount of information preoperatively. 

The true bladder capacity will be represented in black and those areas that 
show the Umbrathor clinging to them, are bladder lesions of one kind or another, 
and are true in all their dimensions and location. The oblique exposure in some 
cases reveals invasion of the neoplasm in the posterior or lower portions of the 
bladder, these are not visualized in the anterior-posterior positions. 


31 Lincoln Park, Newark 2, N. J. 
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Dr CLARENCE O’CROWLEY (Newark, N. J.): The use of thorium contrast 
pictures is nothing new. We have been using it off and on for the past 20 years, 
but it does give you added information preoperatively, there is no doubt about 
it. We all know how erroneous, very often, a picture is through the cystoscope 
and we are quite appalled when we open the bladder and it doesn’t look like 
what we saw before. 

I will pass this bottle of Umbrathor around. It is an innocuous and non-ir- 
ritating preparation. 

(X-ray) This happens to be a cystogram of a doctor who has spoken before 
this society by invitation twice. In 1944 he had the history that Dr. Brunkow 
told you about. He wouldn’t have anything done. He was just one of those 
doctors that didn’t want a thing done. But he submitted to radiography. 

I think this is very graphic. He wanted to go to New York to be operated upon 
after there was an absolute diagnosis. He picked Dr. Barringer. Dr. Barringer 
said, ‘“‘I know exactly the size of it and I know exactly what to do.’”’ He asked 
me to scrub up and assist him and I did. He resected it. It was at the dome of 
the bladder, and he took off the infiltrated part of the peritoneum with the 
growth. 

Archie Dean knows this doctor very well and he used to go in and see him, 
and Stewart, who took Ewing’s place in Pathology at the New York Memorial 
Hospital, came in and said, “This is the kind of tumor we give a guarantee with.” 

It is 8 years now. Umbrathor clings to any foreign body in the bladder. You 
can actually count the non-opaque stones in the bladder. It is a very simple 
procedure. It only takes a few minutes to do, and I think it gives added in- 
formation. 

We have a number of slides. You can even get a cystogram and tell that the 
tumor is on a pedicle. We couldn’t place that slide, but we have them. It is cheap. 
It only takes a little more time to do, but we believe that it gives a lot of added 
information before you start to think of your procedure. 





CARCINOMA OF THE BLADDER: A NEW SURGICAL APPROACH 
IN SELECTED CASES 


THOMAS E. GIBSON 


The following case report will serve as an illustrative example of the technical 
aspects of a surgical procedure which may occasionally be found useful in dealing 
with certain types of bladder tumors: 


CASE REPORT 


A well developed, well nourished 55 year old man, a retired army major, 
presented himself with a history of intermittent gross hematuria of approxi- 
mately 10 years’ duration. The pertinent facts on examination were the finding 
of an enormous grade 2 papillary carcinoma occupying the base of his bladder 
at the site of the right ureteral orifice, practically filling the right half of the 
bladder. It was well localized, with a base approximately 3 by 4 cm. in dimen- 
sions and the surrounding bladder mucosa appeared normal. The Jewett pro- 
cedure done under spinal anesthesia was negative as regards infiltration of the 
bladder wall. Excretory urography revealed a normal upper urinary tract 
(fig. 1, A). In personal experience, dilatation of a ureter caused by a bladder 
tumor is practically certain evidence that the tumor is not limited to the mucosa 
but has invaded the bladder wall. The absence of dilatation of the right ureter 
was therefore regarded as a favorable sign. Since the growth was too large for 
transurethral resection, at least in my hands, open operation was decided upon. 
Accordingly, on August 16, 1950, under pentothal curare anesthesia, a trans- 
vesical segmental resection of the bladder was performed. The steps of this 
procedure are shown in the accompanying illustrations (figs. 2, 3 and 4). It was 
impossible to locate the right ureteral orifice so it was disregarded during the 
subsequent procedure which consisted simply in widely encircling the growth 
with an incision involving the entire thickness of the bladder wall (fig. 2, A). 
Hemostasis was readily accomplished as the incision progressed. The resected 
block of tissue was then lifted into the bladder cavity with the ureter attached 
(fig. 2, B). The ureter was then sectioned at a convenient distance behind the 
bladder wall, and reimplanted at the upper end of the incision which was closed 
with interrupted sutures of chromic gut No. 1 (fig. 3, #). A ureteral splinting 
catheter was placed in the right ureter and brought through the urethra together 
with a Foley catheter (fig. 3, F). The two catheters were strapped together with 
adhesive external to the urethral meatus. The cystotomy incision was then 
closed about a Pezzer catheter with interrupted chromic No. 1 sutures. The 
Pezzer catheter was removed from the suprapubic incision on the first post- 
operative day. The sutures in the suprapubic incision were removed on the 
eighth postoperative day. The urethral catheter and the ureteral splinting 
catheter were removed on the fourteenth postoperative day, after which the 
patient voided normally. Convalescence was remarkably smooth and uneventful. 

It occurred to me afterwards that it would have been safer to re-implant the 
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Fig. 1. A, preoperative excretory urogram showing normal upper urinary tract and large 
space filling defect on right side of bladder caused by intravesical papillary carcinoma, 
grade 2. B, retrograde pyelogram 6 weeks after intravesical segmental resection of bladder 
tumor and right ureterocystneostomy showing normal right kidney and ureter. 


Fia. 2. A, schematic diagram of tumor covering site of right ureteral orifice as seen fol- 
lowing suprapubic cystotomy. B, intravesical segmental resection of bladder wall circum- 
scribing tumor with ureter still attached. Black line indicates point at which ureter was 
sectioned. Fatty retrovesical tissue is seen behind area of excision. 


ureter at a different site (fig. 4, C, D). However, cystoscopy with right retrograde 
pyelography was performed on September 27, 1950 (approximately 6 weeks 
postoperative) at which time the bladder appeared entirely normal, the re- 
implanted right ureteral orifice appeared patent and a catheter was passed to 
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the right renal pelvis without difficulty. A right retrograde pyelogram was per- 
formed, revealing normal appearing calyces, pelvis and ureter (fig. 1, B). 

(This patient subsequently succumbed to a primary bronchogenic carcinoma 
which proved on exploratory thoracotomy to be inoperable. It was an inde- 
pendent growth unrelated to the bladder tumor.) 


Fia. 3. E, defect in bladder closed with interrupted sutures of No. 1 chromic gut. Ureter 
re-implanted at upper end of incision. F, shows method of ureteral intubation and bladder 
drainage. Foley urethral catheter drains bladder and serves also to maintain ureteral intu- 
bation in proper position. Cystotomy wound is closed about a Pezzer catheter. 


Cc D. 


Fia. 4. C and D, schema illustrating alternate method of ureterocystneostomy, probably 
preferable to re-implantation in area from which tumor has been excised. 


Pathological report (microscopic): ‘“The sections show a complex papillary 
structure which arises from the mucosa of the bladder. The fronds all have a 
fibrous core of varying diameter and are covered by heaped-up, transitional 
epithelium. The epithelium is rather well-formed, but the lesion penetrates the 
lamina propria of the mucosa to a slight extent. The mucosa in some areas is 
infiltrated by chronic inflammatory cells and rarely are there focal aggregates 
of these cells. The muscularis of the bladder is intact. Pathological diagnosis: 
Papillary carcinoma of the bladder, grade 2.” 
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COMMENT 


For more extensive infiltrating growths involving larger areas of bladder wall 
the more radical standard technique of external mobilization and excision of the 
involved bladder wall must be utilized. This time honored procedure has in 
personal experience resulted in a sufficient number of long term cures to establish 
it on a firm foundation. The place of partial cystectomy in the treatment of 
bladder tumors has been well summarized in the textbook statement of Dodson :! 
‘Resection of a segment of the bladder wall is applicable to all tumors so situ- 
ated that the entire tumor can be removed with a margin of normal bladder 
wall and the wound so sutured that normal bladder function will be resumed. 
This method of treatment is not necessary in papillary tumors unless the bladder 
wall has been deeply infiltrated. Papillary tumors of grade 1 and 2 can be ade- 
quately treated by diathermy or the implantation of radium. Resection is best 
suited to tumors situated in the upper half of the bladder, but may be success- 
fully executed in early infiltrating tumors in any part of the bladder. Involve- 
ment of the ureteral orifice complicates but does not necessarily preclude 
segmental resection. The ureter may be divided as it enters the bladder and 
reimplanted as near its normal location as possible when the bladder has 
been reconstructed.”’ 

The particular variant of segmental resection illustrated in this case report, 
which might properly be termed intravesical segmental resection, is applicable 
only in the occasional case, but is recommended because of its ease of performance 
and the smooth rapid convalescence of the patient. 

Diathermy or transurethral resection of the tumor did not appear to be ap- 
plicable in this case for several reasons, first of all, the bulk of the tumor mass, 
second, the involvement of the ureter which would have suffered injury by these 
procedures, and third, there was no way of telling definitely by any of the criteria 
at our command whether or not the bladder wall was invaded. 


CONCLUSIONS 


Although the literature on bladder tumors shows a rather wide disparity of 
opinion as to the choice and efficacy of various methods of treatment, the opera- 
tion of segmental resection or partial cystectomy is rooted on firm foundations. 

A variant of this procedure termed intravesical segmental resection with ureter- 
cystneostomy is described as a method applicable to selected cases. 

A bladder tumor involving a ureteral orifice with associated dilatation of the 
ureter is indicative of infiltration of the bladder wall. The absence of dilatation, 
while offering a more favorable prognosis, does not necessarily mean that the 
tumor has not infiltrated the bladder wall. 


450 Sutter St., San Francisco Calif. 


1 Dodson, A. I.: Urological Surgery. St. Louis: C. V. Mosby Co., 1950, p. 533. 





THE SURGICAL TREATMENT OF TUMORS OF 
THE GENITO-URINARY ORGANS 


ARCHIE L. DEAN 
From the Department of Urology, Memorial Hospital, New York, N. Y. 


A number of years ago, the writer presented a paper on “The Radiation 
Treatment of Tumors of the Genito-Urinary Organs.” Here radiation played 
as important a role as possible in the treatment of each disease and every effort 
was made to relegate surgery to the status of an adjuvant or abandon it. Today, 
the young urologist finds such a viewpoint difficult to understand and in his 
pursuit of more extensive operations, neglects almost completely the limited 
but unique benefits of radiation. He may be assured, however, that the efforts 
to thoroughly explore and utilize the therapeutic possibilities of radium and the 
roentgen rays which, about 1920, began on a broad scale were based on a deter- 
mination to overcome failure of the surgery of that time to control genito-urinary 
tumors. After another 25 years passed with striking improvements in diagnostic 
urology, surgical technique, anesthesia, production and proved value of anti- 
biotics and chemotherapy, and the use of unlimited transfusions, it was right 
that the urologist, so equipped, should re-attack the tumor problem to over- 
come the frustrations of radiation and radiation combined with conservative 
surgery. 

The adoption of radical cancer operations by the urologist was justifiable 
because such treatment is suited to the natural history of these tumors and use 
of similar principles has produced the best results with neoplasms in other parts 
of the body. However, radical surgery for bladder tumors is far more compli- 
cated than radical operations on the breast or uterus which it attempts to imi- 
tate, because, in addition to extensive removal of tissue from a relatively inac- 
cessible region, profound changes are made in the function of the kidneys and 
sometimes the bowel. 

At present, the application of radical surgery to tumors of each of the genito- 
urinary organs is well established although, as yet, the operations are not stand- 
ardized. Under the most favorable conditions, years must elapse before their 
true value will be known but their promise is apparent. At the Memorial Hos- 
pital, the writer continues to use all radiation methods of established value but 
radical surgery is employed at every appropriate opportunity. This presentation 
will be limited to present surgical practices. They may be short lived because 
they are subject to change as soon as other methods prove better. No end results, 
as yet, can be given but improved end results is the goal. 

Radical operations for cancers of the genito-urinary organs should be designed 
to completely remove the primary tumor together with all adherent tissues, 
any possibly affected adjacent structures or organs, and at least the regional 
lymphatics. Operatiye manipulations should be performed as far as possible 
from the tumor. The growth should not be incised nor should its coats be weak- 
ened in any other way before its removal in toto. Operations such as these may 
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be a great immediate tax on the patient; the function of essential organs other 
than that from which the tumor arose may be profoundly altered; even the way 
of life may be changed. It is essential, therefore, that the candidate for such 
surgery be strengthened by al! effective physical measures. Psychic preparation 
also is important but usually no more is required than a reasonably optimistic 
description of life after any proposed changes in the disposition of the excretions. 
For these reasons, radical operations for tumors of the genito-urinary organs 
must be carefully planned well in advance. 

The basis of good planning is accurate information of the nature and extent 
of the tumor and the general health of the patient. Although urological diagnosis 
is searching and is steadily improving, it seldom can provide complete informa- 
tion for ideal radical operations. However, if every diagnostic effort is always 
made, these deficiencies will diminish. Meanwhile, clinica! judgment must sub- 
stitute for each uncertainty. 

Radical nephrectomy for a kidney tumor should consist of ligation of the kid- 
ney pedicle close to the great vessels before the growth is manipulated, removal 
of all perirenal fat with the tumor, and a clean dissection of the nodes and 
lymphatics about the great vessels as far cephalad as the diaphragm. Opening 
the vena cava to remove a tumor thrombus may also be necessary. These meas- 
ures cannot be performed through the usual lumbar approach nor through a 
makeshift modification of it after an unsuspected neoplasm has been exposed. 
The procedure, therefore, must be planned in advance after making a clear- 
cut diagnosis. 

Characteristic deformities of the pelvis and calyces due to pressure of an 
infiltrating and expanding intracapsular lesion usually suffice for the diagnosis 
of a kidney tumor. It is better to make the diagnosis certain because cysts often 
are radiographically indistinguishable from tumors, certain cysts do not require 
surgery, and the well conducted tumor operation not only makes no provision 
for diagnosing the primary growth at the operating table but avoids its neighbor- 
hood as far as possible. 

Smith and his associates have shown the value and safety of aortography in 
differentiating kidney cysts and tumors. Recently, use of intravenous injections 
of larger quantities of more highly concentrated iodide solutions have provided 
nephrograms helpful in differential diagnosis but these pictures on the whole 
have not been as revealing as those following aortography. Microscopic examina- 
tion of the urine from the affected kidney for desquamated cancer cells when 
reported definitely positive by an experienced observer may also call for the 
radical operation but unless these findings are unquestionable, the method may 
be misleading and time consuming. Removing tissue directly from the suspected 
tumor, in the writer’s opinion, is the quickest, easiest, and surest way to prove 
its nature. Kidney aspirations with an 18 gauge needle have been uncomplicated 
in a personal experience of perhaps 300 operations during more than 15 years. 
Unfortunately, urologists cannot fully utilize this valuable test because patholo- 
gists have been slow to learn to diagnose smears. 

After the diagnosis has been established, one should choose the operation best 
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suited to fulfill all of the necessary postulates. The surgical approach for kidney 
tumors has been actively discussed since Sweetser analysed the methods used 
previous to 1946, and proposed an improved incision which has since been as- 
sociated with his name. The usual lumbar incision was carried to the anterior 
midline caudad to the umbilicus and thence cephalad to the sternum. Through 
the transverse limb of the incision the kidney could be explored and if a tumor 
was found the vertical limb could be added. I have used this approach with 
great satisfaction. To me, at first, it was astonishing to observe how the vertical 
limb of the incision removed support from the tumor causing it to fall anteriorly 
leaving the pedicle exposed for early ligation. In addition, through this approach, 
the removal of huge growths was comparatively simple. Unfortunately, this 
incision does not provide unobstructed access to the lymphatics about the great 
vessels in the region of the diaphragm and the initial exploration to verify the 
diagnosis should no longer be part of a cancer operation. 

A great advance was made when Chute began to popularize the thoraco- 
abdominal approach to kidney tumors. Subsequent reports from many sources 
unanimously described its safety, the ease with which the renal pedicle is exposed 
for ligation before the tumor is handled, the free access to the great vessels for 
lymphatic dissection, and the suitability of the incision for removing tumors 
of the largest size. This incision has always proved satisfactory and its use has 
produced no complications. 

During the past 2 years, for kidney surgery generally, I have used the Naga- 
matsu incision, and for large tumors have modified it slightly. With the patient 
in the usual lateral posture, the incision starts from the interspace between the 
ninth and tenth ribs just lateral to the border of the sacrospinalis muscle. It is 
carried caudad above the angles of the three lower ribs until over the twelfth 
rib its direction is changed so that it parallels the twelfth rib as far as the anterior 
midline. An inch is then resected subperiosteally from the tenth and eleventh 
ribs just mesial to their angles and the twelfth rib is removed. When dealing 
with large tumors, I have carried the incision to the anterior midline and thence 
cephalad to the sternum. In this approach, as with the Sweetser incision, the 
anterior limb removes support from the mass and unless it is completely adherent 
it falls anteriorly exposing the pedicle. When the Nagamatsu incision has been 
completed, moderate traction on the rib and muscle flap exposes the kidney in 
the lower part of the operative field and provides free access to the entire sub- 
diaphragmatic region. After ligation of the vessels of the pedicle close to the 
aorta and vena cava and removal of the tumor, the exposure facilitates a careful, 
lymphatic dissection as far as the diaphragm. In fact, the dissection has been 
carried in the retropleural mediastinum for perhaps 7 or 8 cm. 

While I have found this a satisfactory approach to kidney tumors and recom- 
mend its use, I do not believe that it is better than the thoraco-abdominal 
approach except that it is definitely less time consuming. In my limited experi- 
ence, I have not found any procedure possible through the thoraco-abdominal 
incision that could not be done easily through the modified Nagamatsu. While 
the thoraco-abdominal approach has clearly shown urologists that the additional 
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hazard of opening the chest is slight, it should be avoided if unnecessary, just 
as the peritoneal cavity is not entered unnecessarily during the usual kidney 
operation. 

Radical nephrectomy should be performed for Wilms tumor, tumors of the 
renal parenchyma in adults, and epithelial tumors of the pelvis. Preoperative 
radiation is never used. Postoperative radiation is always given Wilms tumors 
whether or not disease can be found beyond the kidney. In tumors of adults 
during removal of the regional lymphatics, if metastases are found, it is helpful 
to fasten metal skin clips at the site so that postoperative radiation can be 
directed more accurately. 

In the absence of demonstrable metastases at operation, postoperative radia- 
tion is not given until recurrences appear because these tumors, as the result 
of their nature and deep location, require large amounts of radiation to induce 
any regression. Such treatment should not be given unnecessarily. Furthermore, 
routine prophylactic postoperative radiation probably is not highly effective 
in preventing recurrences, and by producing radiation changes in the superficial 
tissues, it prevents the administration of full tumor doses later should recur- 
rences appear. 

Operations on the bladder should also be planned well in advance so that 
patients can be prepared for exhausting procedures which may also involve 
diversion of the urine and perhaps changes in the bowel. With information now 
available, there should be general unanimity regarding the proper choice of 
patients for local treatment which conserves the bladder and radical surgery 
which diverts the urine and removes the bladder and prostate together with 
any other pelvic organ which may impede a clean lymphatic dissection. Many 
pathological examinations of excised bladders and pelvic lymph nodes have 
shown that 40 per cent of the tumors which have infiltrated the bladder muscu- 
laris have metastasized. This corroborates Jewett’s reports on the increasing 
futility of conservative treatments as tumors infiltrate deeper. There is also 
ample laboratory verification of the clinical observation that palpable induration 
of a tumor base is presumptive evidence that the tumor has penetrated the blad- 
der wall and that palpable thickening along the route of the bladder vessels 
indicates lymphatic metastasis. Unfortunately, when tumors have reached a 
stage that such diagnostic findings are clear cut, few cures can be achieved by 
any degree of surgical radicalism. The conclusion, therefore, appears inescapable 
that to cure patients with bladder tumors, every individual with an infiltrating 
growth must be considered a candidate for radical surgery. 

A serious handicap lies in urological diagnosis which, good as it is, as yet is 
too crude to accurately show the status of the patient who is near the borderline 
of curability. Probably after the most careful preoperative examination there is 
a factor of error as great as 20 per cent in estimating the amount of disease out- 
side of the bladder as well as within it. This was clearly shown by the study of 
100 consecutive bladders removed for tumors. At the pathological examination 
of the entire bladder, 50 tumors were found to have a higher grade of malignancy 
than that shown in the cystoscopic biopsy. There were 11 cancers first diagnosed 
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as papillomas, and there was microscopic infiltration of tumor cells outside the 
bladder in 11 patients in whom direct examination by the surgeon had shown 
no evidence of disease. In an appraisal, therefore, of bladder tumor patients 
before operation, one must recognize the importance of this large factor of pos- 
sible diagnostic error because it affects a sizable proportion of patients who 
occupy an intermediate position between those who may be treated successfully 
by conservative measures and those whose only hope may lie in radical surgery 
or palliation. 

The realization of a large factor of diagnostic error has variously affected 
urologists. A conservative group which maintains that nothing better has been 
established, continues to use a number of agents within the bladder. I believe 
this position not only is unjustified at present but it promises little therapeutic 
improvement in the future. Some younger urologists, with excellent surgical 
training, believe that mistakes due to uncertainties of diagnosis are best mini- 
mized by broadening the field of radical surgery. As a result, they divert the 
urine and remove the bladder which, in many cases, could be saved. Few of the 
advocates of radical surgery have had much practical experience with conser- 
vative therapy and, as a result, the possibility of bladder preservation, I believe, 
is too seldom thoroughly explored. There is ample evidence that smaller and 
superficially infiltrating tumors can be controlled by treatment which conserves 
the bladder, while in the presence of metastatic disease it has not been demon- 
strated, as yet, that the patient benefits significantly from radical surgery. For 
these individuals, surgical palliation appears to offer the greatest benefit until 
radical operations establish a cure rate sufficient to outweigh the disadvantages 
of pyelonephritis, electrolyte imbalance, frequent tumor recurrence and problems 
of rehabilitation. 

Transurethral resection has adherents, some of whom have attempted to 
build a complete system for treating bladder tumors of all sizes and types with 
the resectoscope. Unfortunately, this is futile because the scope of the instrument 
is restricted, limiting the most skilled resectionists to no more than local treat- 
ments. Furthermore, the cutting current frequently distorts the appearance of 
biopsy specimens so that a benign growth may look malignant and malignant 
tumors may appear benign. When used in the bladder the instrument is dangerous 
and it is undependable for completely removing extensive or deeply infiltrating 
cancers in the bladder wall; it does not treat metastases and it can not relieve 
ureteral obstruction. 

Small superficial tumors do not enter importantly into this discussion because 
they can be treated successfully by conservative local measures such as electro- 
coagulation, implantation of radon seeds, segmental resection, or these treatments 
in combination. Occasionally, ureteral re-implantation may be required. There- 
fore, with the exception of multiple papillomatosis, which is unique and for which 
there is no effective local treatment, it should be considered a major error to 
remove the bladder for superficial tumors. In conjunction with efforts to preserve 
the bladder, close observation after treatment is essential. Local recurrences or 
new tumors are likely to spring up but if discovered early and treated promptly 





170 ARCHIE L. DEAN 


their control should not be difficult. If not discovered promptly and energetically 
treated, preferably with electrocoagulation or radon seeds through a cystoscope, 
the earlier efforts to avoid radical surgery probably will be wasted. 

After disposing of the relatively simple tumors as conservatively as possible, 
a much more difficult problem must be solved in treating the large and important 
group of patients with infiltrating bladder cancers. The extent, location, and 
type of these tumors may vary considerably but they are all serious. Their 
gravity is due not so much to their propensity to weaken patients with dysuria, 
hemorrhage, and obstructive pyelonephritis, for usually these factors can be 
remedied, but because, in addition, at the time of their discovery they are so 
frequently attended by metastases. Probably all of these patients require surgical 
treatment. 

As it is a major error to remove the bladder unnecessarily, it is equally wrong 
to perform inadequate operations. In the treatment of infiltrating bladder can- 
cers, first in the category of ineffectiveness, I place simple cystectomy. Requiring 
also diversion of the urine, this becomes an extensive operation which can only 
be successful when tumors are confined to the bladder and local growths are 
frequently amenable to more conservative measures. After studying many pa- 
tients treated with diversion of the urine and simple cystectomy and noting the 
frequent and early appearance of tumors in pelvic lymph nodes, it seemed evi- 
dent that this operation could only be applied successfully to those exceedingly 
rare individuals with infiltrating tumors which can not be removed by segmental 
resection and which have not metastasized. 

While in common with a number of other urologists, I routinely combine dis- 
section of accessible pelvic and iliac nodes with bladder removal, failures of 
such measures produced need for a considerably more radical operation which, 
with the bladder, would remove all pelvic and lumbar lymphatics and any organ 
which interfered with such a clean dissection as well as any pelvic organs or 
tissues secondarily involved. Such an operation was reported by my associates 
Marshall and Whitmore who generally recommend the procedure for the treat- 
ment of extensive bladder cancers. I believe the operation represents sound 
radical surgery. 

“The abdomen is opened through a long paramedian incision or a liberal 
transverse incision at the level of the anterior superior iliac spines, transecting 
both rectus muscles. If exploration of the upper abdomen (with particular refer- 
ence to the liver and para-aortic lymph nodes) shows no evidence of metastasis 
outside the pelvis, and if exploration of the pelvis reveals the tumor to be locally 
operable, the patient is placed in a moderate Trendelenburg position and the 
small bowel is packed out of the operative field. 

The peritoneum overlying the common and external iliac arteries is incised 
on either side of the bifurcation of the aorta to the terminations of the external 
iliac arteries. The ureters and peri-ureteral tissues are mobilized from the pelvic 
brim to within 2 or 3 cm. of the bladder, where they are transected. The recto- 
sigmoid and its mesentery are divided as close to the base of the bladder as is 
feasible. The dissection of the iliac lymph nodes begins bilaterally just above 
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the aortic bifurcation and extends to the terminations of the external iliac 
arteries. The dissected tissues are pushed mesially and inferiorly in continuity 
with the pelvic viscera. 

The obturator fossa is cleaned of its fat and lymph nodes, but the obturator 
nerve is preserved. Bilateral ligation of the internal iliac arteries at their origins 
has been carried out without demonstrable ill effects. The vasa deferentia are 
divided near the internal inguinal ring but the spermatic vessels can usually 
be retracted laterally and preserved. The posterior parietal peritoneum with 
the subjacent retroperitoneal tissues distal to the aortic bifurcation is pushed 
downward and the retrorectal plane in the hollow of the sacrum is opened by 
blunt dissection to the tip of the coccyx. 

The incisions in the posterior parietal peritoneum are extended from the ter- 
minations of the external iliac arteries to meet at the bladder vault. The anterior 
and lateral surfaces of the bladder are freed leaving virtually all the perivesical 
fat on the bladder. The posterolateral attachments of the bladder and rectum 
are divided, dissecting the lymph nodes and perivascular tissue from the internal 
iliac vessels and ligating the visceral branches of these vessels. Packing is fre- 
quently necessary to control venous bleeding until the dissection has been car- 
ried far enough to permit visualization of bleeding points. 

Bilateral uretero-intestinal anastomosis is carried out by placing the ureters 
in the same or in separate troughs in the rectosigmoid, employing the Coffey 1 
technique. An end colostomy is constructed either through a separate stab wound 
or through the original incision. The wound is then closed in layers with chromic 
catgut, employing through-and-through, heavy, silver wire stay sutures. Two 
or three Penrose drains are placed in the pelvis through the inferior angle of 
the wound. 

The patient is then placed in the lithotomy position. The anal orifice is closed 
with a purse string suture and an elliptical incision is made encompassing the 
_ anus and adjacent skin. The membranous urethra (or indeed the entire bulbous 
urethra and triangular ligament) is dissected free and the puboprostatic liga- 
ments are transected. The terminal portion of the rectum with a portion of the 
levator muscles is mobilized and the specimen is extracted. Closure of the per- 
ineal defect is effected by approximation of the levator muscles when possible, 
by closure of the subcutaneous tissue and skin, by packing, or by a combination 
of these methods. Packing against a small rubber dam has seemed effective 
and generally applicable. The ends of the Penrose drains previously inserted 
into the pelvic wound may be brought out through the perineum to provide 
through-and-through drainage. 

If the perineal phase of the procedure is omitted, the specimen can be removed 
through the abdominal route by dividing the puboprostatic ligaments and 
transecting the membranous urethra and the rectum at the level of the levator 
muscles. The rectal stump is then closed with chromic catgut and perineal 
drainage established by means of a stab wound adjacent to the anus. The uretero- 
colostomy is constructed and the abdominal wound closed as described. 

The ureterocolostomy is drawn 2 to 4 centimeters beyond the skin surface 
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and maintained there by three or four Halsted clamps, grasping the full thickness 
of bowel wall at 12, 3, 6, and 9 o’clock, and securely taped to the skin; or fixation 
may be obtained by suturing the bowel wall to the anterior rectus sheath. 

The operative specimen includes the bladder; prostate; seminal vesicles; 
perivesical fat; obturator, internal iliac, external iliac, and common iliac lymph 
nodes; and a variable segment of rectum including that adjacent to the prostate 
and bladder base together with the intervening tissues. At the conclusion of the 
operative procedure, the only structures visible in the pelvis are the muscles 
and bones forming the pelvic floor and walls, the iliac vessels, and the obturator 
nerves. No effort is made to reperitonealize the pelvis.” 

Such an operation represents an extreme effort to cure patients with bladder 
tumors so extensive as to be otherwise uncontrollable. At present, it is good 
experimental surgery. Whether or not such radical operations are justifiable 
can only be shown by future comprehensive studies of their operative mortality, 
postoperative morbidity, cure rate, and the usefulness of individuals so treated 
to themselves and to society. So far, little success has followed operations upon 
tumors with fixed or numerous metastases even though they were limited to 
the pelvis. 

The following procedure is recommended in an attempt to discover more 
accurately the extent of disease and thus give each patient appropriate treatment. 
In this way, the possible advantages of radical surgery may be obtained when 
necessary and the disadvantages are not inflicted without reason. 

After making the usual examinations to show the nature and extent of the 
tumor in the bladder, the condition of the upper urinary tract, and the patient’s 
general condition including a chest roentgenogram, he is prepared for radical 
surgery. The choice of operation is not made, however, until after the peritoneal 
cavity has been opened and its contents examined, the peritoneum over the 
ureters incised, and the pelvic lymphatics and perivesical regions carefully in- 
spected and palpated. If no enlarged nodes can be found and there is no evidence 
of induration beyond the bladder, segmental resection may suffice, or radon 
seeds may be embedded. It may be necessary to re-implant a ureter in the 
bladder. Clean dissection of the principal groups of lymphatics should always 
be done but removing the rectum to ensure a clean dissection when no enlarged 
nodes can be found should not be necessary. At the same time, one must guard 
against lessening the patient’s factor of safety by undue conservatism. While 
segmental resection often can remove a tumor confined to the bladder as com- 
pletely as can cystectomy, there is always danger of tumors appearing in the 
preserved portion. Segmental resection seldom is successful when there is tumor 
infiltration of the trigone, and since about 65 per cent of bladder cancers touch 
the trigone, segmental resection or any other conservative method should not 
be attempted for infiltrating tumors of the bladder base. In such cases, cys- 
tectomy and node resection should provide a greater cure rate. Similar treatment 
appears most suitable for multiple papillary carcinomas with involvement of a 
considerable portion of the bladder wall or growths near the urethral orifice. 

If the direct scrutiny shows extensive or fixed metastases or dense adherence 
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of the bladder, palliative surgery should be used. Diversion of the urine immedi- 
ately stops frequency and dysuria and relieves kidney obstruction. It usually 
diminishes hematuria for a time and may be followed by much tumor regression. 
Proper transplantation of the ureters is essential and much experimental and 
clinical study has been given the technique of uretero-intestinal anastomosis. 
Success requires the transplanted ureter to have the largest possible blood supply, 
to follow a straight course into the bowel and to be free from traction and com- 
pression. Probably the most efficient anastomosis provides a tunnel beneath 
the serosa and part of the muscular layer of the bowel and fixes the two struc- 
tures by interrupted sutures which pass through the mucosa of the bowel and 
the entire wall of the split end of the ureter. After studying the clinical course 
of patients with uretero-intestinal anastomosis, a high proportion of whom 
showed normal excretion urograms, and after noting the frequency of pyelo- 
nephritis and electrolyte imbalance which often causes death, there is reason 
to believe that until these complications can be avoided or promptly cured, 
uretero-intestinal anastomosis should be reserved for palliation while cutaneous 
ureterostomy should be employed when a cure is likely. As soon as skin anas- 
tomoses are firmly healed, collecting cups should replace catheters because 
kidney infection is unavoidable with foreign bodies such as catheters, but sterile 
urine has been obtained with cups. 

Probably when a prostatic cancer can be recognized by rectal palpation the 
patient is incurable. On the other hand, since no one can do more than guess 
at the nature of small areas of induration, diagnosis based on rectal palpation 
alone is attended by an unavoidable factor of error of at least 10 per cent. 
The examination of frozen sections removed by incisional biopsies at the oper- 
ating table with all in readiness for radical surgery violates ideal practice by 
incising the growth, and diagnostic errors as great as 15 per cent have been 
reported following microscopic examinations of frozen sections. The Memorial 
Hospital experience with thousands of aspiration biopsies has demonstrated 
their safety and accuracy but the test has not been adopted generally because 
pathologists have been slow to study the diagnosis of tissue smears. The writer, 
who will not treat a patient for prostatic cancer unless the clinical impression 
is corroborated by microscopic evidence, performs biopsies by aspiration with 
a plain 18 gauge needle in every case. 

There is common agreement that radical prostatectomy of some type should 
be performed when the growth is confined to the gland. Probably this principle 
can be broadened somewhat to include with benefit patients whose tumors can 
not be removed completely, because it permanently relieves obstruction of the 
bladder outlet. On the other hand, performing radical prostatectomies on pa- 
tients with metastases which have regressed under hormone therapy may pro- 
mote comfort but it does not increase the cure rate because disappearance of 
metastases continues only as long as hormonal control. 

As soon as the diagnosis of an operable prostatic cancer has been made, es- 
trogens should be given. It is desirable to obtain hormone control of the growth 
because there may be great biological differences, as yet clinically indistinguish- 
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able, in prostate cancers and some, when incised, pursue a wild, uncontrollable 
growth. After about 4 weeks of estrogen treatment, guided by reduction of the 
serum acid phosphatase to normal, or the appearance of feminization, the opera- 
tion can be performed. Here again, the greatest benefit can be expected only 
from the well-planned cancer operation. As to which radical operation to choose, 
perineal removal is as good as any. The radical retropubic operation as yet has 
not demonstrated specific advantages. 

As soon as a tumor of the testis has been discovered, it should be removed 
for microscopic examination on which subsequent treatment is based. Orchiec- 
tomy is so harmless and specific information regarding the tumor is so essential 
that this operation is recommended even in the presence of metastases. The 
immediate neighborhood of the tumor is carefully avoided by an incision over- 
lying the spermatic cord which is ligated and severed near the internal abdominal 
inguinal ring. There appear to be no advantages in ligating the spermatic cord 
more proximally. Experience has shown that when the tumor is first recognized 
such a large proportion of patients have demonstrable or occult metastases in 
the pelvic and abdominal lymphatics that there is general agreement that these 
regions always should be treated. There are differences of opinion, however, as 
to what this treatment should be. The writer suggests that if the tumor is a 
seminoma, radiation alone should be sufficient to give prophylactic or curative 
treatment to the routes of lymphatic drainage or to any other part of the body. 
When choriocarcinoma is found, there is little to be gained by any further pro- 
cedures because the disease spreads through the blood stream and it is radio- 
resistant. 

With embryonal carcinomas, teratocarcinomas, or adult teratomas, after 
giving a tumor dose of 3500 r. to the pelvic, abdominal and epigastric lymphatics, 
a clean dissection of these structures may be performed. This operation is sug- 
gested in the hope of extending curative therapy because these tumors produce 
early and relatively radioresistant metastases. Although past experience has 
shown no significant benefit from surgery, former surgeons lacked the advantages 
of the newer exposures without which, even now, there can be little hope of suc- 
cess. A thoraco-abdominal approach made by removing the ninth rib can be 
extended to the depths of the pelvis. This facilitates complete and meticulous 
dissections from the diaphragm to the pelvis. The Nagamatsu incision also has 
given complete access to these retroperitoneal structures and in the writer’s 
hands requires less time. 

Since cancers of the penis, like other epidermoid cancers, metastasize by em- 
bolism, amputation a centimeter or a centimeter and one-half proximal to any 
visible or palpable tumor should completely remove the primary growth. While 
conservatism has no place in the treatment of metastases, I believe radical sur- 
gery should not be performed until the need is proved. In a study of several 
hundred men with penile cancers, palpable inguinal adenopathy was present 
in 80 per cent of the men at the time of their first examination. Biopsies and 
observation for ten or more years showed that of these enlarged nodes only one- 
half were cancerous. Since cancers of the penis usually spread first to accessible 
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inguinal or subinguinal nodes and grow slowly and since radical groin dissections 
cause varying degrees of disability of the lower limbs and most of these men are 
laborers, unnecessary groin dissections should be avoided. 

When the patient has been anesthetized for removal of the primary tumor, 
any suspiciously enlarged or hard nodes should be aspirated. Such nodes may 
also be excised, but with cancer present there is considerable danger of fungation 
following partial surgical removal. If metastasis is not found by aspiration, the 
patient should be closely observed as long as he lives. If the nodes are cancerous, 
following removal of the primary growth a radical inguinal dissection should be 
performed. Leaving only essential blood vessels and nerves, all fat, fascia and 
lymphatic tissue are removed from the proximal third of the femoral canal to the 
junction of the common iliac veins. To facilitate operating in the pelvis, follow- 
ing dissection of the femoral and inguinal regions, the inguinal ligament is incised 
above the femoral canal giving clear exposure of the lymphatics accompany- 
ing the iliac vessels. Because this operation is long and tedious, it is best per- 
formed on but one side at a time. However, due to the crossed lymphatics at the 
base of the penis, inguinal metastasis usually is bilateral. Thus, when lymphatic 
dissection has been performed on one side, there is usually need to apply it to 
the other as well. Here again, however, I have seen no harm to the patient from 
waiting until close observation, verified by biopsy, showed that the operation 
was necessary. The relatively large proportion of patients who require skin 
grafting after radical groin dissections can be reduced if the wounds are closed 
by sliding full thickness grafts. 


SUMMARY 


Radical operations for tumors of the genito-urinary organs constitute a com- 
paratively new aspect of urological therapy. To be properly performed they 
must be carefully planned in advance. This requires diagnoses more searching 
in some respects than present procedures provide. If uncertainties remain after 
careful examination, one can only be guided by the natural history of the disease 
and the best interests of the patient. While final evaluation of radical surgery 
for tumors of the genito-urinary organs lies far in the future, its furtherance 
by those who perform it capably appears highly desirable because of all present 


forms of treatment it gives the greatest promise of increasing the cure rate in 
these diseases. 
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DISCUSSION 


Dr. JoHN Ormonpd (Detroit, Mich.): I would like to ask Archie Dean a ques- 
tion. Is postoperative or preoperative radiation used in bladder tumors? 
Dr. ArcHutiE Dean: No, sir. 





PRIMARY CARCINOMA OF THE MALE URETHRA 
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Carcinoma of the urethra, although uncommon, is a disease entity which can no 
longer be considered as an obscure medical rarity. A review of the literature dis- 
closes a wide divergence in methods of treatment with little exact information 
about the effectiveness of therapy. 

McCrea and Furlong! recently culled the literature from the year 1834 when 
Thiaudierre’ was credited with the first report. Approximately 230 proved cases 
have been tabulated since that time. Despite a meticulous survey they were 
unable to arrive at any decision regarding the value of any specific type of 
treatment, and were impressed by the paucity and inadequacy of follow-up re- 
ports. These authors discovered that no patient lived over 10 months from the 
time of diagnosis without definitive treatment. Twenty nine per cent of the re- 
corded cases had either no treatment or simple palliation. Penile amputation 
with regional lymph node dissection was reported only 10 times. Accordingly, it 
would seem appropriate to record the events concerned with 6 male patients 
who had carcinoma of the urethra and were treated by the two Urological Services 
of Bellevue Hospital, Second and Fourth Divisions, since 1942. 

All, save once case, had penile amputations. Resection of inguinal or pelvic 
lymph nodes, or both, was done in four of the patients and cystectomy was 
likewise performed for two. The outcome of the treatments is known in each 
case. 

The behavior of carcinoma of the male urethra merits review before consider- 
ing any form of treatment. The lesion is most commonly encountered in the 50 
to 70 year age group. Paton® discovered an 18-year old male who had the disease, 
while Kroiss reported a case in a man 91 years of age.* Carcinoma of the urethra, 
in contradistinction to carcinoma of the penis, is found in all races and men of 
all major religions, including Jews and Mohammedans.® 


ETIOLOGY 


Chronic irritation apparently has a significant etiological role in the develop- 
ment of the tumor, for 48 per cent of the patients were said to have had a co- 
existent stricture. Some of these strictures definitely existed, and had required 
dilatations prior to the development of the neoplasm. The majority of the stric- 
tures could be attributed to previous gonococcal infections, while others de- 
veloped following trauma. In some instances the stricture was caused solely by 
the actual presence of the carcinoma of the urethra. Various authors include in 


1 McCrea, L. E. and Furlong, J. H. Jr.: Urol. Survey, 1: 1, 1951. 

2 Thiaudierre, P. D.: Bull. gen. de therap. u: 240, 1834. 

3 Paton, W. C.: Indian Med. Gazette, 59: 461, 1924. 

4 Kroiss: Wien. klin. Wehnschr., 33: 326, 1920. 

5 Goldstein, A. E. and Abeshouse, B. S.: Ann. Surg., 105: 213, 1937. 
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their case reports other possible etiological factors, such as benign urethral papil- 
loma,*: * 8 chronic nonspecific urethritis,’ formation of carcinoma in the walls 
of the fistulous tracts,’ previous malignant papillary dermatitis (Paget’s disease) 
of the penis,”': ? antecedent trauma or other physical or chemical irritants.*: !°: 
11, 12, 18, 15, 16, 38 Still others speculate that the introduction of foreign bodies 
into the urethra by abnormal sexual compulsion!®: 2° may provoke the tumor. 
One author advanced the theory that coital contact with female genital carcinoma 
may account for the lesion in some men.” 


PATHOLOGY 


Metaplasia of the urethral epithelium, incident to chronic irritation and infec- 
tion, may be the primordial cellular alteration. Various cellular types of carci- 
noma have been identified in the male urethra. The cancer may consist of transi- 
tional cell types similar in character to that of the bladder or may be composed 
of stratified columnar or pseudo-stratified epithelium such as is normally found 
in the membranous part of the urethra. The stratified squamous epithelium of the 
fossa navicularis offers a third type of epithelium potentially capable of under- 
going malignant change. The branched tubular mucous glands of Littré, which 
are lined with columnar cells may account for adenomatoid structure.** Squa- 
mous cell carcinoma with its typical central cornification is the type most fre- 
quently found, occurring in 70 per cent of the cases. Rarer types, listed in their 
order of diminishing frequency, are adenocarcinoma, papillary and columnar 
carcinoma, and transitional cell carcinoma. No case of carcinoid of the male 
urethra has been reported, although this lesion has been found in the bladder. 
The early lesion is a well localized growth! which later tends to spread by 
direct extension to involve contiguous tissues. The corpora may harbor the 
cancer early in the process of growth. Tumors in the deep portion of the urethra 
may extend to, and invade, the prostate or bladder. Peri-urethral abscess and 
fistula formation culminating in urinary extravasation results as the process 
continues. If the growth is located in the distal portion of the urethra it may 
protrude from the meatal orifice and has been reported to have involved the 
glans penis.**: * Demonstrable or recognized metastases have been reported in 
only 15 per cent of the cases recorded in the literature and heretofore were 
thought to have occurred late in the course of the disease. The superficial and 
deep inguinal nodes are the first lymphatic nodes to be involved. Distant metas- 
tases to the lungs,*: 2°: 7”: 2° pleura,® liver,!®: 26 27. 8. 2® bones,®° and kidney’® occur 
more commonly when the primary lesion is in the posterior portion of the 
urethra. McCrea and Furlong! noted that 54 per cent of the tumors were lo- 
cated in the proximal portion or the bulbous urethra, while 41 per cent were 
located in the pendulous or scrotal segments of the urethra. Five per cent were 
located in both. 

6 Kretschmer, H. L.: Arch. Surg., 6: 830, 1923. 
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SYMPTOMS AND DIAGNOSIS 


Urethral carcinoma tends to produce a luminal obstruction of the urethra either 
by its circumferential constriction, 6r, more commonly, by the intrusion of a 
pedunculated mass. As a consequence, the symptomatology is that of stricture 
of the urethra. A large percentage of the patients are already acquainted with 
these complaints and are apt to attribute these symptoms to a pre-existing stric- 
ture and are not, therefore, alerted to the new danger. The caliber of the urinary 
stream is reduced and there is diminished force of flow which becomes progres- 
sively worse, often terminating in complete retention. If the tumor is in the ante- 
rior urethra and in the pendulous portion of the penis the presence of a tumor 
mass located along the urethra or in the corpora, may frequently be the first 
sign that draws the attention of the patient to his trouble.** Rarely does the 
growth protrude from the meatus.**: * A urethral discharge may occur, and with 
the proper set of circumstances, may even contain gonococci, thereby masking 
the more serious lesion.*! Painful priapism and ejaculation may be induced by 
the invasion of the corpora cavernosa.? Hematuria is often prominent. This is 
initial in type and is perhaps the most significant of all signs. If the foregoing 
early signs and symptoms are disregarded or erroneously diagnosed, delay may 
permit peri-urethral infection to occur, with induration and abscess formation. 
Fistulas may develop and urinary extravasation may occur with concomitant 
edema of the penis, scrotum and perineum. Early diagnosis is rarely attained, so 
that the typical sequence of events may be summarized as follows: gonococcal 
urethritis, strictures and difficulty with urination, peri-urethral abscess, drainage, 
fistula formation and, after considerable delay, biopsy and then the diagnosis. 

The diagnosis of carcinoma of the male urethra is established only by tissue 
biopsy. The palpation of the tumor in the pendulous urethra or in the perineum 
may alert the examiner to the possibility of a neoplasm, while a carcinoma located 
in the posterior urethra is obviously more difficult to recognize by palpation. 
Urethroscopic inspection and biopsy affords the best promise of an early diagno- 
sis when the lesion is situated near the membranous urethra. The most common 
error is not to consider the lesion at all. Any stricture which suddenly becomes 
difficult to dilate and to maintain with an adequate caliber invites the considera- 
tion of a malignant lesion of the urethra. A fistula or peri-urethral abscess which 
does not resolve with usual treatment may be associated with a urethral carci- 
noma. Other lesions of the urethra and penis to be considered in the differential 
diagnosis include: peri-urethral abscess, benign papilloma, tuberculosis, intra- 
urethral chancre, gumma, Peyronie’s disease, carcinoma of the prostate, or 
foreign body impacted in the urethra. A case of metastatic carcinoma of the 
prostate producing a stricture in the penile portion of the urethra has been 
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reported.'* It is apparent from the medical literature that primary carcinoma of 
the posterior urethra is rarely diagnosed, or even suspected, before the obstruc- 
tion demands surgical intervention or fistulas appear that lead to biopsy. At 
times the diagnosis is made by a biopsy of a metastatic inguinal node. It is to be 
hoped that routine screening of patients by the study of exfoliated malignant 
cells in voided urine will result in earlier recognition of carcinoma of the male 
urethra. 


TREATMENT 


The treatment of carcinoma of the male urethra is essentially surgical. Exter- 
nal radiation is customarily restricted to adjunctive therapy and has been gener- 
ally regarded as ineffective. The location of the tumor has largely determined the 
type of treatment selected by most authors. Carcinoma of the anterior urethra 
has been dealt with by the following methods: Partial or complete amputation 
of the penis, with or without orchiectomy, x-ray treatment of the inguinal nodes, 
application of radium to the growth, resection of the urethra and the growth, and 
inguinal adenectomy in conjunction with any of the foregoing.’ Should the lesion 
be in the proximal urethra near the bulbous or membranous areas, a more exten- 
sive removal is usually considered necessary. This requires divergence of the 
urinary stream by perineal urethral transplantation. If the corpora cavernosa 
are involved the entire penis with the crura and the urethra are ordinarily re- 
moved.** Young described a procedure for the surgical treatment of carcinoma 
of the bulbous urethra which he termed “both radical and conservative.’’” 
He advised an excision of the tumor-bearing area including the bulbous and 
scrotal portions of the urethra along with the three cavernous bodies. The penis 
was then drawn back into the perineum and the remaining portion of the anterior 
urethra was anastomosed to the membranous urethra and triangular ligament. 

Surgical policy is best predicated on the anatomy of the region and particularly 
on the related lymphatics. The penile urethra is contained in the corpus spongio- 
sum which runs in a groove between the two corpora cavernosa. Each of the 
cavernous bodies is enclosed in a fibrous sheath, the tunica albuginea, and all 
three are encased in a common fascia which is surrounded by subcutaneous tissue 
and fat. The lymphatics of the penile urethra drain into from one to three col- 
lecting trunks, which run along the dorsal surface of the penis under the penile 
fascia and together with the deep dorsal vein (fig. 1). These trunks form a pre- 
symphyseal plexus at the suspensory ligament with multiple anastomoses and 
occasional lymph nodules. From this point the lymphatic trunks divide into three 
groups; one follows the femoral canal and ends in the deep inguinal nodes; the 
second, which empties into the retro-femoral nodes, and finally those which 
follow the inguinal canal adjacent to and accompanying the spermatic cord and 
finally terminate in the external retro-femoral lymph nodes.* It is important to 
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recall that the left and right inguinal lymph nodes have a rich communication 
with each other through the prepubic subcutaneous lymphatics. The lymphatic 
drainage from the posterior portions of the urethra is into the deep pelvic lym- 
phatics: the external iliac, the hypogastric and the sacral groups of nodes.” 
Amputation of the penis with dissection and removal of the pre-symphyseal and 
inguinal nodes is indicated with carcinoma located in the more distal portions of 
the urethra. Carcinoma of the proximal portion of the urethra, adjacent to the 


LYMPHATIC PATHWAYS FROM PENIS 
AND URETHRA. 


Br3.,1 


anterior layer of the urogenital diaphragm, implicates the pelvic nodes, and, if 
an adenectomy is to be considered for a tumor occupying this portion of the ure- 
thra, an extirpation of the pelvic lymph nodes is indicated. There is no logical 
rationale for emasculation. In addition to the lymphatics it is probable that the 
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spread of the tumor may be accomplished by way of the blood stream. The metas- 
tases of tumor to the lungs, pleura, kidneys, liver, and brain suggest that the 
lymphatic system alone does not account for such distant spread. 

During the 10-year period ending with 1951, there have been 337,397 male 
admissions to Bellevue Hospital, of which 10,080 were admitted to the urological 
services. Five cases of carcinoma of the urethra were found during this period, 
and are presented herewith in abstract form, together with the record of a man 
who is still in the hospital at the time of this writing. 

Case 1. J. H., No. 4936-42, aged 57, was admitted April 20, 1942 and died 
July 7, 1947. The patient, a longshoreman, was admitted to Bellevue Hospital 
complaining of a perineal fistula of 1 year’s duration. A physican had previously 
lanced a small abscess at the peno-scrotal junction. He was treated in the 
Out-Patient Department with sounds, but finally complete blockage prevented 
the passage of such instruments and he was admitted to the hospital with a diag- 
nosis of urethral fistula resulting from a peri-urethral abscess. He reported that 
he had had a gonococcal urethritis at the age of 19, followed by a stricture which 
required multiple periodic dilatations. 

Examination was unremarkable, except for an indurated sinus at the peno- 
scrotal junction which discharged pus and urine. Catheters could not be passed 
along the urethra beyond the site of the sinus and a suprapubic cystotomy was 
performed. The area involved with the peri-urethral abscess was incised and a 
biopsy secured. The tissue proved to contain a papillary carcinoma. On April 13, 
1942, a radical penectomy was done, employing the classical incision for perineal 
exposure of the prostate. The urethra was clamped, cut and ligated at the apex 
of the prostate, following which the perineal incision was carried laterally and 
upward to above the symphysis and the entire mass was removed including the 
scrotum and testicles. The postoperative course was uneventful and the wound 
healed by secondary intention with no evidences of recurrence. The patient was 
discharged with a permanent suprapubic catheter. 

The specimen consisted of a white tumor mass, involving the urethra and cor- 
pora cavernosa of the penis. Microscopic examination revealed cords and strands 
of neoplastic cells closely resembling transitional epithelium invading the tissues 
of the perineum (fig. 2). These cells had light cytoplasm and hyperchromatic 
nuclei. Prickle cells were seen and there was considerable keratin. There was a 
marked lymphatic infiltration into the stromal tissue. The final diagnosis was 
papillary carcinoma of the urethra and acute and chronic inflammation of the 
adjacent tissues. 

During the next 2 years the patient returned to the hospital at frequent inter- 
vals for radiation therapy and care of the suprapubic catheter. A nodule appeared 
in the perineum at the end of 2 years, near the surgical scar, but this disappeared 
with additional radiation. Three years after the operation this nodule returned, 
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but with radiation again vanished, only to reappear once again. In 1947, radium 
packs were used and the nodule again subsided, but he developed an extensive 
radiation ulcer, involving most of the perineum from the pubis to the anus. The 
defect was covered by a skin flap from the thigh. In September 1948, a small 
ulcerated mass about 1 cm. in size appeared at the base of the right buttock ad- 
jacent to the area where the plastic procedure had been performed. During the 
course of the 7 years the patient had lost 60 pounds weighing 105 pounds in 
September 1948. During that time the skeletal system showed no metastasis and 
the chest was free from neoplasm. A biopsy of a suspicious inguinal node in 
November 1948, revealed no evidence of tumor. In February 1949, the recurrent 


Fig. 2. Case 1. Papillary transitional cell carcinoma. < 180 


carcinoma in the buttocks and perineum was widely excised. The tumor had 
infiltrated into the adductor muscle. The descending ramus of the right pubis 
was attached to the growth, and a separate walnut-sized tumor was removed just 
in front of the pubic arch. The resultant defects were covered with a split-thick- 
ness graft from the chest. The tissue proved to be infiltrated with metastatic 
carcinoma, involving the subcutaneous tissue and muscles. Healing was slow and 
and complicated by infection, but eventually the defect was covered by granu- 
lation tissue. On June 27, 1949 he was re-admitted to the hospital for another 
plastic procedure. Severe dyspnea, substernal pain, and peripheral circulatory 
collapse suddenly developed, and he was treated for a myocardial infarction. 
Death occurred July 1, 1949, seven years and two months following the penec- 
tomy. No autopsy was obtained. 

Case 2. W. B., No. 17869-49, aged 43, was admitted August 19, 1949 and died 
April 2, 1952. The patient was a Negro elevator operator and was admitted to 
Bellevue Hospital with complaints of progressive dysuria of 6 months’ duration. 
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Since the age of 15 he had had recurrent gonococcal urethritis, the last infection 
being treated by penicillin 1 year prior to admission. Recently he had noticed a 
slightly tender perineal swelling, which had not changed in size, despite treat- 
ménts by sounds, hot sitz baths and penicillin. There was no history of hematuria, 
except after the instrumentations. 

The patient was a well developed and nourished man. The genitalia were 
normal, except for a firm, hard, slightly tender mass 2 by 2 cm. at the base of the 
scrotum, which was thought to involve the bulbous urethra and was fixed in the 
surrounding tissue. There were palpable bilateral inguinal lymph nodes. 

Rectal examination revealed a small, firm, symmetrical, prostate without 
nodules or irregularities. Laboratory data were not significant. Chest x-ray was 
negative. Excretory pyelograms were negative. 


¥ ao 
Fic. 3. Case 2. Adenocarcinoma. X 620 


The diagnosis on admission to the hospital was gonoccocal stricture and peri- 
urethral abscess. Difficulty was encountered in catheterizing the urethra and 
Philip’s whips and followers were required to pass a “gritty stricture.” Five 
hundred cubic centimeters of clear residual urine were obtained. The urethra was 
dilated up to size 22F with sounds and a multi-eyed catheter was inserted and 
left in the urethra for drainage. 

On September 1, 1949 an external urethrostomy was performed, together with 
incision and drainage of the peri-urethral abscess, thereby releasing 10 cc of thick 
pus. A biopsy was taken from the peri-urethral tissue. 

Microscopic examination of the sections of the biopsy revealed a tumor com- 
posed of epithelial cells arranged into irregular but fairly well differentiated 
tubular patterns, surrounded by inflammation. Some areas of the tumor were 
anaplastic, and a diagnosis of adenocarcinoma was made. 

A radical penectomy was advised, but the patient refused. Ten days later a 
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segment of the bulbous urethra containing the tumor was excised together with 
the adjacent corpora cavernosa and spongiosum. The remaining portion of the 
anterior urethra was anastomosed to the posterior urethra. 

Microscopic examination disclosed a carcinomatous growth, arising from the 
urethral mucosa and extending widely throughout the adjacent penile tissue. 
The growth was composed of irregular but well formed gland-like structures, 
lined by atypical columnar cells (fig. 3). There was, in addition, a severe chronic 
inflammatory reaction and granulation tissue had formed in many places. No 
tumor cells were seen at the periphery of the excised tissue. There were numerous 
foreign body giant. cells and eosinophiles present, together with chronic inflamma- 
tory reaction and fibrosis and granulation tissue in the subcutaneous elements of 
the sections. 

The postoperative course was accompanied by fever and considerable exuda- 
tion of purulent material from the perineal wound. He was discharged on Decem- 
ber 18, 1949, on the fifty seventh postoperative day at which time the wound was 
healed and he voided with satisfactory stream. 

In February 1951, he was re-admitted to the hospital. The penis had retracted 
into the scrotum until only the glans was visible. A hard, tender mass, 5 cm. in 
diameter, was present on the right and inferior side of the symphysis pubis. 
Another firm, tender mass 4 by 2 cm. was felt in the right inguinal region adja- 
cent to Poupart’s ligament. Rectal examination disclosed no induration along the 
lateral pelvic wall, but the apex of the prostate was firm and hard. Laboratory 
data were unremarkable. X-ray of the chest and skeletal system revealed no 
metastasis. 

The patient then consented to a radical penectomy. On March.1, 1951 a trans- 
verse incision was made in the anterior abdominal wall, from one anterior- 
superior iliac spine to the other. No metastases werefound in theliver or pre-aortic 
nodes. A bilateral resection of the lymph nodes along the common iliacs, external 
iliacs and hypogastric vessels and the obturator fossae was carried out. A total 
cystectomy was performed incident to which a small rent was discovered in the 
anterior wall of the rectum. This was closed but, because of the rectal incision, 
cutaneous ureterostomies were deemed preferable to a bowel transplantation. A 
loop of sigmoid colon was mobilized and brought out through the center of the 
abdominal wound, and fixed in place with a glass rod. The penis was then freed 
down to its attachments to the pubic bone and all of the structures in the peri- 
neum were removed with blunt dissection. The mass in the right groin was found 
to be overlying the femoral artery and several small branches had to be clamped 
close to this structure in order to release the tumor. 

The report from the pathologist revealed a marked invasion of the fibrous tissue 
stroma of the penis by anaplastic cells forming strands and nests. No cancer cells 
were found in the prostate, bladder and seminal vesicles. The pelvic nodes were 
hyperplastic, but did not contain tumor. A section of the right inguinal node and 
adjacent tissue revealed the same anaplastic tumor with carcinoma of squamous 
and adenocarcinomatous types. 

The colostomy was opened with cautery on the third postoperative day and 
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the wound healed slowly, but he continued to complain of pain in the suprapubic 
and right inguinal regions. Radiation therapy was started on March 25, 1951. 
After thirteen thousand r. units had been delivered to the right inguinal and 
femoral region, the right inguinal mass had shrunk by 50 per cent but an ulcer- 
ation developed in the overlying skin. A node in the left inguinal region, meas- 
uring 3 cm. in diameter, was next treated and by July 18, he received 8,400 r. 
units. The nodule had not been sufficiently reduced in size and it was felt that 
radiation therapy was ineffective, and therefore this treatment was abandoned. 
He was discharged to his home on August 14, 1951, after ascertaining that the 
excretory pyelogram revealed no dilatation of the upper urinary tracts. The plan 
was to close the colostomy at a later date and possibly resect the inguino- 
femoral nodes. 

On November 28, 1951, he was re-admitted to the hospital, with pain in the 
right chest and shoulder and associated general malaise and weakness. Percussion 
revealed an area of dullness to the right of the sternum. The bilateral uretero- 
cutaneous transplants were functioning satisfactorily, as was the sigmoid colos- 
tomy. The scrotum was thick, edematous and enlarged to three times its normal 
size. There was a 4 by 4 cm. stony hard nodule in the right groin, while no en- 
larged nodes were felt on the left. The perineal incision was well healed, but there 
was induration and an irregular 5 by 5 cm. mass present. The anal sphincter was 
very tight and rectal digital examination could not be done because of resultant 
pain. A chest x-ray revealed massive fibrosis and pneumonitis of the right hilar 
region. The appearance was that of an infiltrating malignant process of the 
bronchus. There was also a density of the left root that might represent an ex- 
tension of the disease on that side. A diagnosis of metastatic pulmonary lesion 
was made. The debilitated condition of the patient was such that further x-ray 
treatment did not seem justified. 

He died on April 2, 1952. It was discovered at autopsy that, in addition to the 
original urethral adenocarcinoma, a primary bronchiogenic squamous cell car- 
cinoma had developed which had metastasized widely. The palpable inguinal 
lymph nodes were replaced by metastatic bronchiogenic squamous cell carcinoma 
and no adenocarcinoma of urethral origin was found. 

Case 3. W. P., No. 62514-50, aged 50, was admitted September 13, 1950 and 
died November 17, 1950. The patient stated that at the age of 27 he acquired 
gonorrhea and he had had thirteen attacks, the last having occurred during the 
previous year. For the past 10 years he had had periodic dilatations of the urethra 
for strictures, the last sound having been passed 2 months before his admission. 
One month ago, he noticed pain in the perineum, associated with dysuria and 
diminished force of his urinary stream. The inguinal regions had been slightly 
painful for three weeks. The patient was a thin Negro who looked older than his 
stated age, 50 years. Bilateral, enlarged, tender inguinal lymph nodes were 
palpated. A hard, tender, nonfluctuant perineal mass, which involved both cor- 
pora cavernosa and corpus spongiosum, extended from the bulb to the peno- 
scrotal junction. The rectal digital examination was negative. The white blood 
count was 15,000 per cubic millimeters. 
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A diagnosis of chronic peri-urethral abscess was made, and incision and drain- 
age were attempted. No purulent material was found, however, but a thick fibrous 
wall around the urethra was exposed and several biopsies were taken and a 
posterior urethrostomy was performed. 

Microscopic examination of the sections revealed fibrous tissue in which there 
was an intense acute and chronic inflammatory reaction. In one area there were 
chains of anaplastic epithelial cells invading the fibrous stroma. These cells 
formed no definite pattern. Their nuclei were hyperchromatic and many mitotic 
figures were present. The pathologic diagnosis was carcinoma of the urethra. A 
radical penectomy was advised, but the patient refused any operative procedure 
and was discharged. 

He returned 1 month later, for the advised surgery. The laboratory tests and 
x-rays were again within normal limits. On September 26, 1950 the abdomen was 
opened by a transverse incision, and exploration failed to reveal any visible metas- 
tasis to the viscera. Several small hard nodules were felt along the external iliac 
vessels and there were large groups of nodes palpated in both obturator fossae. 
These nodes were removed and the ureters implanted into the sigmoid colon, a 
cystectomy was performed and the abdomen was closed. The penis and the 
scrotum were removed and the testes were transplanted into pockets in the thighs. 
An inguinal node dissection was deferred until a later date. 

Examination of the excised tissue revealed a 4 by 5 by 3 cm. gray mass 5 cm. 
from the urethral orifice of the bladder. This surrounded the urethra and ex- 
tended into the adjacent connective tissue. Microscopic examination revealed a 
chronic inflammatory reaction beneath the mucosa of the urethra and through- 
out the connective tissue stroma. In one area there were many atypical cells 
with prominent vesiculated nuclei and scant cytoplasm. The bladder showed 
only chronic inflammatory reaction and no tumor. The lymph nodes contained 
large masses of metastatic tumor tissue (fig. 4). The tumor cells were well 
differentiated squamous cells and showed a marked tendency to keratinize. 
Many keratin pearls were found. The diagnosis was squamous cell carcinoma 
of the urethra with metastasis to the pelvic lymph nodes. 

On the thirty-ninth day he was discharged at his own request after an excretory 
pyelogram was taken which showed slight dilatation of both renal pelves and 
calyces. He was instructed to return to the hospital in 10 days for inguinal lymph 
node dissection. Twenty six days later he reported to the hospital and stated 
that he had marked loss of appetite, was required to void frequently from the 
rectum, and continued to lose weight, and was very weak. The abdominal and 
perineal wounds were well healed. There was bilateral flank tenderness and the 
inguinal nodes were large, hard and fixed. A few hours after admission, what 
appeared to be a massive left pulmonary embolus suddenly developed from which 
the patient died within a few hours. No autopsy was obtained. 

Case 4. No. 53259-45, aged 63 years, was admitted November 20, 1945 and 
died January 6,'1951. A white, married, steamfitter had been troubled with 
difficulty on urination for the greater part of his life. Dilations were required at 
frequent intervals and he had been told that he had a congenital urethral stric- 





188 R. S. HOTCHKISS’ AND R. D. AMELAR 


ture. He denied venereal disease. On November 20, 1945 he was admitted to the 
hospital following catheterization by his local physician. 

An external urethrostomy was performed because a catheter could not be 
passed. A whip was discovered within the bladder and was removed. The perineal 
wound did not heal, however, and he was unable to void. Residual urine of 200 
ec was found; a suprapubic prostatectomy was performed, and a small fibrotic 
gland was enucleated. The tissue was examined and a diagnosis of chronic 
prostatitis was made. 

The recovery from the prostatectomy was uneventful and, although the supra- 
pubic wound healed rapidly, the perineal incision did not. The perineal wound 


ee Sie 
Fig. 4. Case 3. Squamous cell carcinoma with pearl formation. X 200 


was curretted and an indwelling catheter was left in the bladder and urethra, 
but the incision failed to heal and he was discharged January 23, 1946 at his 
request. 

On May 22, 1950 he was re-admitted. Since his discharge he continued to 
have dribbling with incontinence during the day, although he reported urinary 
control at night. He wore a penile clamp while awake which was released 2 to 3 
times during the day. He reported that the perineal incision had closed, spon- 
taneously, about 6 weeks after his discharge from the hospital 4 years previously. 
During the past year he had experienced continuous stabbing pain in the penile 
shaft and noticed that there was a diminution in the size of the stream and 
increased expulsive efforts were required to initiate micturition. These symptoms 
had increased markedly in the 3-month period prior to admission. There had been 
no loss of weight. 

The significant finding on physical examination was a soft, nontender, fluctuant 
mass at the penoscrotal junction. The scrotal contents were normal. The rectal 
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digital examination disclosed two small nodules in the region of the left prostatic 
area. The urine contained 2 plus protein, many white blood cells, and Bacillus 
proteus. The laboratory tests were within normal limits, including the blood 
serum acid phosphatase. The x-ray examinations revealed no abnormalities of the 
bones or chest. Excretory pyelograms were normal. A cysto-urethrogram demon- 
strated a normal bladder, but the contrast medium in the urethra outlined a large 
diverticulum approximately 4 cm. in diameter at the penoscrotal junction. 

Sounds were passed, and this was followed by swelling of the scrotum. It was 
thought that a peri-urethral abscess had been precipitated, and an incision and 
drainage with perineal urethrostomy were done. 

Microscopic examination of sections of biopsied tissue revealed squamous cell 
carcinoma. On June 13, 1950, a radical penectomy and bilateral dissection of the 
superficial and deep inguinal and femoral lymph nodes were performed. The right 
testicle appeared to be involved in an infectious process and it too was removed. 
The left testicle was implanted in a tunnel of skin in the medial aspect of the left 
thigh. A suprapubic cystotomy was performed and the urethra ligated, because 
of the incontinence following the prostatectomy 4 years previously. The post- 
operative course was relatively uneventful and on July 27, the operative defect 
was covered with a Tiersch graft. This was revised on August 9, with pinch grafts 
and on September 7, 1950, he was discharged. 

The pathologist’s report described a fungating granular lesion of the urethra 
6 cm. from the meatus, extending 3 cm. posteriorly. The urethra was completely 
obstructed by the tumor. Microscopic examination revealed cords of squamous 
cells and nests with many keratin pearls. The tumor invaded the muscle about 
the urethra, but did not involve the corpora (fig. 5). No tumor was seen in the 
blood vessels. The testis was not involved, but tumor cells were found in the 
lymph nodes removed from the right femoral region. 

He was re-admitted to the hospital on September 6, 1950, with an open granu- 
lating area measuring 5 by 5 cm. over the right pubic bone. A small draining sinus 
was found in the red edematous skin over the transplanted left testis. The testicle 
was removed on November 21, 1950, and pinch grafts were used to cover the 
defects. The skin removed along with the testicle showed anaplastic epithelial 
cells which formed epithelial pearls. The wounds healed slowly and the patient 
continued to complain of severe, unbearable pain described by him as being in the 
left testicle. Demerol was used frequently for the control of the pain. He declined 
to eat and became progressively weaker. The wound in the right groin became 
ulcerated and he was transferred to the City Cancer Institute, where he died on 
January 6, 1951. There was no autopsy. 

Case 5. E. M., No. 67519-51, aged 71 years, was admitted October 19, 1951 and 
died November 10, 1951. The patient complained of burning on urination, pain 
in the scrotum, and intermittent hematuria of 4 months’ duration: There was no 
history of venereal disease or trauma to the external genitalia. 

The patient was emaciated and confused and oriented poorly to time and place. 
The significant physical findings included a lobulated, stony hard 4 by 5 cm. 
mass which was not tender and was movable in the left inguinal region. There 
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was a slight mucoid discharge from a normal urethral meatus. Scrotum and 
contents were normal. At the penoscrotal junction was found a hard, slightly 


tender, irregular mass, which seemed to arise along the course of the urethra and 
extend to the right side of the scrotum. 


+ 


Fic. 5. Case 4. A, squamous cell carcinoma. X 90. B, mitotic figures seen in higher magni- 
fication. X 950. 


Blood count: Hemoglobin, 8.5 gm.; white blood count, 18,000 per cm. The 
other laboratory tests were within normal limits. X-rays of the skull, spine, chest, 
pelvis and long bones failed to reveal any metastatic deposits. The excretory 
pyelograms demonstrated prompt bilateral function without hydronephrosis. 
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A tentative diagnosis was made of carcinoma of the urethra with metastasis of 
the inguinal lymph nodes and probable metastatic involvement of the brain. 


Fic. 6. Case 5. Squamous cell carcinoma with atypical transitional cells. Biopsy of 
urethra through panendoscope. X 200. 


Fig. 7. Case 6. Carcinoma of transitional and squamous types with invasion of lym- 
phatics. X 100. 


A cysto-urethrogram revealed a large, irregular diverticulum in the mem- 
branous urethra with a marked narrowing along the prostatic urethra. A biopsy 
of this portion of the urethra was secured through a panendoscope. The tissue 
showed small groups of atypical epithelial cells, some of which resembled transi- 
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tional epithelium and others well differentiated squamous cells with pearl forma- 
tion (fig. 6). A diagnosis of squamous cell carcinoma was then established. His 
general condition remained poor and definitive surgery was not attempted. He 
became completely disoriented and died 3 weeks after admission. 

The final diagnosis was carcinoma of the urethra with inguinal node metastasis 
and probable cerebral metastasis. No autopsy was obtained. 

Case 6. G. F., No. 3780-52, aged 74 years, was admitted January 18, 1952. 

The patient, a Chinese laundry worker, noticed 10 months prior to admission a 
pea-sized, hard, tender, nodule on the ventral aspect of the shaft of the penis at 
its midpoint. A few weeks later he began to experience difficulty with urination, 
which became progressively worse until, at the time of admission, his stream was 
very narrow in caliber and required an excessive amount of effort to pass the 
urine through the urethra. The swelling in the shaft of the penis had progressively 
increased in size, particularly during the last two months. Blood was never ob- 
served in the urine, except immediately following the self-introduction of a 
glass eye-dropper into the distal portion of the urethra 3 months before admission, 
in an effort to obtain some relief from his difficulty in urinating. There was some 
pain, but no noticeable angulation of the shaft, during erection. There was no 
history of trauma, urethral discharge, venereal disease, or urethral dilatations. 
For years he had had mild diabetes which was controlled without insulin. 

A nontender, firm, somewhat granular, immobile, 1 by 3 cm. midline mass was 
felt on the ventral aspect of the midportion of the shaft of the penis. The skin 
was not adherent and the mass seemed to originate from the corpus spongiosum. 
Firm, small, discrete, lymph nodes were palpated in both inguinal regions. 

The laboratory datum was unremarkable, except for a four plus sugar reaction 
and occasional red blood cells per high power field in the urine. X-ray of the chest 
and skeletal series revealed no abnormalities. 

A 20F panendoscope was persuaded with difficulty to pass the stricture at the 
region of the palpable mass and the only significant finding was a moderate con- 
gestion and trabeculation of the bladder wall with slight lateral lobe enlargement 
of the prostate. The urethral mucosa appeared normal and smooth and no 
erosion was seen from which a biopsy could be secured. The urethrogram revealed 
a constriction of the urethra for a distance of 3 cm. in the region of the palpated 
nodule. 

On January 22 a biopsy was performed by an incision into the skin of the penis 
overlying the center of the palpable lesion. A wedge of tissue was removed, care 
being taken to avoid penetrating the urethra itself. The lesion appeared to 
involve and apparently be localized to the corpus spongiosum. The microscopic 
examination of the specimen disclosed fibrous tissue invaded by cords of neoplas- 
tic epithelial cells, which were fairly uniform in type. Central keratinization was 
not demonstrated. The cells were large and had pale basophilic nuclei. In some 
areas the cords compressed the venous sinuses, but did not invade their lumina. 
No portion of the urethral surface was contained in the specimen. A diagnosis 
of primary carcinoma was made after a meticulous search did not reveal a pri- 


mary neoplasm elsewhere in the body from which this lesion could be a metas- 
tatic implant. 
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On February 12, a radical penectomy was performed. The stump of the urethra, 
which did not appear to be involved, was transplanted into the perineum behind 
the scrotum thereby establishing a cutaneous urethrostomy. 

The examination of the excised structure disclosed a small, white plaque, 
measuring 0.8 cm. in diameter, on the ventral surface of the penis. It was raised 
above the surface and there was no ulceration of the skin. The mass extended 
about 3 cm. in length along the course of the urethra, but no ulceration was 
seen on the surface of the urethra. 

Microscopic examination revealed invasion of the corpus spongiosum by cords 
of cells of neoplastic epithelial type, growing outward from the urethral mucosa. 
These were well differentiated transitional cells which in some areas resembled 
squamous epithelium, without keratinization (fig. 7). The urethral mucosa over- 
lying the tumor had undergone metaplasia. Many of the masses of tumor ap- 
peared to lie in spaces, some of which were possibly dilated lymphatics. No 
tumor cells were found near the line of resection. The diagnosis was carcinoma of 
the penile urethra. 

His postoperative course was uneventful, marked only by some frequency of 
urination through the perineal urethra, which responded to dilatations. On March 
20, 1952, a radical lymph node dissection of the right groin was performed. The 
incision extended from the midportion of the sartorius muscle in the thigh to 
above the inguinal ligament, at a level with the anterior superior iliac spine. This 
permitted removal of the pre-symphyseal nodes, subinguinal nodes and all nodes 
in the superficial and retrofemoral spaces. The inguinal ligament was divided to 
permit extirpation of the lymphatics about the pelvic vessels to the level of the 
bifurcation of the common iliac. The nodes adjacent to the spermatic cord were 
removed. 

The wound healed promptly except for a small area which gradually was 
covered by new epithelium. On April 24, a similar radical groin dissection was 
performed on the left side. The healing of this was slower, complicated by a small 
central necrosis of the skin of the groin. 

Pathological examination revealed metastatic tumor deposits, in three nodes 
removed from the right inguinal region. No metastases were found in the femoral 
nodes on that side, nor in the nodes removed in the dissection performed on the 
left groin. At the time of this writing, he is still in the hospital, has lost no weight 
and will be discharged as soon as the inguinal wounds were healed. 

A summary of the case studies is herewith presented in table 1. 


DISCUSSION 


It is apparent from these cases studies, as well as from the recorded literature, 
that carcinoma of the male urethra implies a bad prognosis. Its tendency towards 
regional recurrence at both the site of the tumor and in the regional lymph nodes 
compels the surgeon to apply radical means of control if complete extirpation of 
the tumor is sought. Experience resulting from the foregoing report leads us to 
the conclusion that early metastasis to the regional lymph nodes may be antici- 
pated. This is in contrast with a generally accepted opinion that metastatic 
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deposits are relatively late as evidenced by the recorded incidence of 15 per cent. 
Case 6 is informative in this regard. The primary lesion was small in size and the 
inguinal nodes were not appreciably larger than those encountered in the normal 
adult. Tumor was found, however, in the nodes when the groin was dissected. 

External radiation is held in poor regard by many authors as a means of con- 
trol. The response to such treatment, as illustrated by cases 1 and 2, would 
indicate that recurrent tumor was sensitive to radiation as evidenced by tempo- 
rary resolution of the visible tumors when so treated. Hence such adjunctive 
treatment might well be employed in such a development. 

This review substantiates the necessity for early diagnosis if control is to be 
gained. The evidence herewith presented suggests that if the tumor progresses 
to the stage of peri-urethral abscess the outcome is most apt to be fatal, regardless 
of the type and extent of the surgery employed. Lesions situated in the pendulous 
portion of the penis are accessible to early recognition and reasonable hope for 
cure may be entertained, providing prompt appraisal of the true lesion is made, 
and appropriate treatment is instituted without delay. 


SUMMARY 


A discussion of primary carcinoma of the male urethra is presented, the 
literature on the subject is reviewed, and 6 illustrative cases are reported. Effec- 
tive control cannot be anticipated unless the lesion is diagnosed at an early stage 
of its development. That metastasis to the regional nodes may well have occurred 
regardless of size and routine dissection of the regional lymph nodes, is accord- 


ingly indicated. 


The authors are indebted to Dr. Sigmund Wilens for his review of the tissue 


from all the cases and for his comments upon the cytologic structures of the tu- 
mors. 





DISCUSSION 


Dr. GrtBert J. THomas (Santa Monica, Calif.): I would like to discuss Dr. 
Hotchkiss’ paper. 

(Slide) This is a case we recently had showing the urethrogram. 

(Slide) Later view. 

(Slide) This shows the surgical specimen. We removed the urethra, proximal 
two-thirds of the penis, section of the bladder and the prostate gland. This 
man’s complaint consisted of pain in the peritoneum when sitting or walking. 
The mass could not be felt by rectum. The prostate was normal to palpation. He 
had no metastasis as evidenced by x-ray films. The urograms were negative. 
The urethrograms, I have just showed you. 

(Slide) The next slide shows the section opened with the section of the bladder, 
prostate, seminal vesical and proximal two-thirds of the urethra. 

In the presence of carcinoma, bilateral, sub-peritoneal ureteral proctostomy 
was done. 

This is the second operation of this character and is the continuation of a re- 
search problem started by Dr. Goodwin in Professor Scott’s laboratory at Johns 
Hopkins. Dr. Goodwin has tried to improve on the operation for the implantation 
of the ureters subsequent to the removal of the bladder for exstrophy. 

There was some difficulty with this patient when we told him that he must 
lose his penis. Because of a previous experience that Dr. Goodwin had had, and 
the patient’s insistence, we decided to leave as much of the distal section as 
possible and depend upon the vitability of the penis to be continued from the 
blood supply from the skin. The proximal two-thirds was removed. This film is 
in color to show he has good blood supply and a good looking penis still remains. 

(Slide) This shows the pyelograms both before and after these ureters were put 
into the rectum. This shows the character of the lesion, squamous cells. 

(Slide) This shows the development of the ureters when an exstrophy is removed. 
We dissect them free with a large cuff of the bladder mucosa with ureteral cath- 
eters in the ureters. 

(Slide) This shows the method and area of implantation of these stumps or 
ureteral ends with sections of bladder attached into the rectum. 

(Slide) This is being accomplished here, the details of anastomosis are shown 
on the drawings that are made beginning at the left and so on. 

Here is the bowel musculature with the supporting stitch. This is the way the 
implantation was started on the second side. 

We have had two or three other patients with carcinoma of the urethra. We 
have not done this operation on any other patient, but it seemed to be appropri- 
ate in this case and we are very much surprised to find, as I mentioned, that the 
penis was viable and that the patient was in such good condition following the 
implantation of the ureter into the rectum. We, of course, sewed up the stump 
of the bladder, the little he had left. 

Dr. Vincent J. O’Conor (Chicago, IIl.): I merely wish, in regard to Dr. Hotch- 
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kiss’ report, to mention a man whom I sawin March of 1942 who had peri-ureth 
ral infiltration which had been present for 9 months. At operation we found a 
carcinoma of the urethra. 

I did not have permission to do a radical operation on this man, so I sent him 
to his room and the next day discussed with him the advisability of a radical 
procedure which he thoroughly and emphatically refused. 

I told him radiation had been proven unsuccessful, but he insisted on having 
it. He was given thorough deep radiation treatment and has had no evidence of 
recurrence of carcinoma, although he has a marked stricture of the urethra 
which demands frequent dilatation. This man was the exception and proves the 
rule. 

Dr. WYLAND LEADBETTER (Boston, Mass.): I thought I might make a com- 
ment relative to radical inguinal and iliac gland dissection in cases of cancer of 
the penis. 

I notice, when Dr. Hotchkiss mentioned this, he said he divided Poupart’s 
ligament in order to reflect the tissue from the area below Poupart’s ligament to 
get into the pelvis. A few weeks ago in Surgery, Gynecology and Obstetrics, I 
saw an article by someone in Beirut, Lebanon, who described a technique for an 
incontinuity dissection of the tissue below Poupart’s ligament and the tissues 
around the iliac vessels by doing osteotomy of the anterior superior spine of the 
ilium and making the incision in such a way that he could then dissect Poupart’s 
ligament off the femoral vessels and simply swing a flap across medially with all 
the tissue. Repair after gland dissection was very easy because he had to simply 


pull the ligament back again in position and put heavy sutures through drill 
holes in the bone and everything went right back together. 

I thought it might be reasonable just to mention that technique because it is 
a definite improvement in the technical performance of a superficial inguinal and 
gland dissection. We have this in two cases with excellent success. 
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CONGENITAL ABSENCE OF URINARY SPHINCTER WITH 
OPERATIVE CURE 


JOHN A. TAYLOR AND WILLIAM H. BERRY 


Congenital incontinence is a very distressing condition, which, if not corrected, 
can lead to social ostracism. It is not a rare condition, when one considers ex- 
strophy with epispadias. However, very few cases of congenital absence of a 
urinary sphincter in an otherwise normal lower urinary tract have been reported. 
Campbell! does not mention it as a congenital anomaly. Ewert? reported a case 
with operative cure. Hinman’ states, ‘‘Construction of an artificial sphincter is 
a difficult problem.” 

Most surgical corrections have been obtained by various methods of angulating 
the urethra. This angulation acts as a dam to the urinary stream through which 
the urine is forced by the detrusor action of the bladder. The gynecologists, 
according to Counseller,t have generally attacked this problem with either a 
Kelly operation, a modified Kelly operation, or a Kennedy operation. All these 
operations used transvaginal plication of the urethra. The muscle and fascial 
transplants, which started with Gobel and were subsequently modified by Thomp- 
son, Deming, Miller, Aldridge, and others, have the principle of angulating and 
relaxing the urethra with postural changes. Lowsley and Miller have each used 
ribbon gut for plication of the urethra. It is evident that the late result in these 
procedures is a narrowing of the vesical neck by a fibrous ring. 

Marshall,® in studying incontinence following abdominoperineal resection in 
1946, concluded, ‘‘Most patients had mobility and marked sagging of the vesical 
base and outlet, and this suggested the lack of elevation and fixation might be 
the unrecognized factor”. With this principle in mind, he conceived his so-called 
vesico-urethropexy, in which the posterior urethra and vesical neck and adjoining 
bladder wall are fixed to the symphysis and recti respectively. This procedure has 
not been generally accepted, although Marshall reports 19 successes in 25 females 
with stress incontinence which had not responded to one or more standard gyne- 
cological procedures. In a personal communication, he states that he has never 
had the opportunity to perform it on a case of congenital absence of the urinary 
sphincter. Doolittle® is the only one to report using this procedure. It is a rela- 
tively simple procedure, which spelled success in the case herewith presented, 
after vaginal plication and sling operation had failed. A slight modification was 
used in our case, in that intact strips of the medial borders of the recti muscle 
were used in the bladder to rectus sutures because it was rather difficult to ap- 
proximate the bladder to the strong recti muscles. Since then, this modification 


1 Campbell, M.: Pediatric Urology. New York: Macmillan Co., 1937. 
2 Ewert, E. E.: Lahey Clinic Bull., 5: 148-156, 1947. 


3 Hinman, F.: Principles and Practice of Urology. Philadelphia: W. B. Saunders Co., 
193, > 


5. R 

4 Counseller, V. S.: J.A.M.A., 146: 1951. 

5 Marshall, V., Pollack, R. S. and Miller, C.: J. Urol., 55: 409-416, 1946. 
6 Doolittle, L. H.: New Eng. J. Med., 246: 366-368, 1952. 
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has been used in over 20 cases of stress incontinence in women by one of the wri- 
ters* who is preparing a report of these cases. 

This case is J. L., an 11-year-old white girl, who was admitted to St. Luke’s 
Hospital in June 1949. Her only complaint was complete urinary incontinence 
since birth. The rest of her history was irrelevant. Examination revealed a norm- 
ally developed obese female. Vaginal examination revealed a normal vagina, 


{ Seite spare: 


Fic. 1 


cervix and uterus. There was absence of the left labia, in place of which was the 
external meatus of a urethra which was patent in its entirety. Cystoscopic exam- 
ination disclosed nothing abnormal in the urinary tract. The bladder could not 
be distended because the fluid returned around the cytstoscope. 

On August 4, under general anesthesia, an incision was made in the vaginal 
mucous membrane underlying the urethra. Flaps were dissected free on either 
side, and the urethra plicated with interrupted sutures No. 00 chromic catgut. 
An 18F Foley bag catheter was inserted into the bladder, and the plication done 


* Dr. W.H. Berry. 
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over the catheter until it was quite snug. At the beginning of the procedure, the 
irrigating fluid dribbled around the catheter. At the conclusion, the urethra was 
snug enough so that the fluid returned through the catheter instead. The skin 
over the abdomen was prepared, and a 3-inch incision was made and deepened 
to the anterior rectus fascia. The fascia and rectus sheath on either side were 
bared for a width of 1 inch up to the umbilicus. An incision in the fascia was made 
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from just below the umbilicus to the symphysis. The fascial slings remained 
attached at their lower ends. The recti muscles were separated by blunt dissection 
just posterior to the symphysis. The space of Retzius was entered, and the neck 
of the bladder and urethra isolated. A clamp was inserted from below on either 
side of the urethra. The clamp grasped the free end of the fascial slings. The fas- 
cial slings were brought out to the vagina on either side of the urethra and brought 
up retropubically to the opposite rectus, which was pierced, and then the slings 
were sutured to one another and to the rectus muscle by means of interrupted 
chromic catgut. The patient was then placed in lithotomy position, and the 
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colporrhaphy was completed by means of interrupted sutures. A Foley bag was 
left indwelling. 

The retention catheter was removed on the tenth day, and the patient was 
able to void two to three ounces of urine with slight incontinence. Her capacity 
never increased over three ounces, and she still had to wear pads. 

Two years later, at the age of 13, she wrote a rather pathetic letter telling 
about her fear of starting high school with her condition. It was decided to try 
to do something to strengthen the sling, and so she was re-admitted to St. Luke’s 
Hospital on March 22, 1951. At operation, the suprapubic scar was excised, and 
the neck of the bladder and the urethra exposed. The slings were located, but 
they were so imbedded in scar tissue that they had no mobility. Because of the 
previous vaginal and sling operation on the urethra, the urethra was fixed, and 
so it was decided that the only hope lay in a vesicopexy. Consequently, three 
sutures (fig. 1) were placed in the vesical neck, one medial and two laterally, and 
these were passed through the periosteum of the symphysis, and the bladder 
neck drawn up to it in this manner. Two bands were split from the recti at their 
medial borders, and were left intact. Sutures were then passed through the 
anterior portion of the bladder near the vesical neck, and these were tied around 
the two intact slings of recti (fig. 2). A Foley bag catheter was left in the bladder. 
The patient’s convalescence was uneventful until the ninth day, when a supra- 
pubic urinary fistula developed. This fistula closed spontaneously and 4 days 
later the catheter was removed. The patient experienced complete urinary con- 
trol for the first time in her life, and was able to urinate, although she did have 
some urgency. She then returned to her home, and follow-up was done by letter. 
On June 17, 1952, she reports that she is able to hold 8 ounces without wetting 
herself, but has urgency at this point. She relieves herself at the first inclination 
of a full bladder, and in this way she is completely continent. 


CONCLUSIONS 
An unusual case of congenital absence of urethra with a surgical cure is pre- 
sented. 


Three main types of operation for incontinence were performed on the same 
case. 

Incontinence continued despite a urethral plication and a retropublic sling 
operation. Attention is called to the simplicity and efficiency of the vesico-ureth- 
ropexy. 


2 E. 54th St., New York 22, N.Y. 
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DISCUSSION 


Dr. Davip M. Davis (Philadelphia, Pa.): I would like to inquire as to whether 
Dr. Taylor’s case had a bifid or separated clitoris which would put it in the group 
of female epispadias? 

Dr. Reep Nessit (Ann Arbor, Mich.): I want to comment upon Dr. Taylor’s 
paper because it brings a question up regarding the fundamental principle of 
management of stress incontinence. We know many approaches have been made 
in dealing with this condition, and controlling incontinence by operating upon the 
urethra and focussing our attention therefore upon that area. The result in his 
case suggests possibly there may be some other mechanism involved and a similar 
experience of my own would seem to point in that direction. I wonder if we will 
profitably focus our attention upon the bladder as a possible area that is involved 
rather than the urethra? The case I was concerned with was a woman who had 
stress incontinence to a point of complete incontinence. 

She had two repairs from below by a capable and eminent gynecologist. She 
came to me because she was still completely incontinent. The question was 
whether she should have a transplantation of ureters. I wasn’t too happy about 
that because of her excellent condition and youth of her years, so I thought it 
might be a good place to try out the so-called Marshall operation. I found the 
urethra was snug against the bony pelvis. There was nothing I could sew or use 
for suturing except the anterior bladder wall which I promptly sutured to the 
posterior portion of the symphysis and the woman had perfect continence after 
the catheter was removed, 14 days later, and she has remained continent ever 
since. 

Perhaps the muscles that surround the bladder neck need a fixed point ante- 
riorly to pull against in order to function satisfactorily. 

Dr. Joun A. TAyLor (Closing): In answer to Dr. Davis, when we found this 
anomaly, we looked very carefully for any other anomalies. The patient had a 
normal clitoris. There was complete absence of left labia and the urethra opened 
up a little to the left. 

I think as Dr. Nesbit has said, we have been thinking too much of the urethra 
and its complication in cases of incontinence. In this case when we suspended it, 
the urethra had been pretty well fixed with the first operation and it may have 
been only the suspension of the bladder that angulated the urethra and gave 
her the good result. 
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Ureterocele, or intravesical cyst of the ureter, is an intravesical ballooning of 
the distal end of the ureter with involvement of all the component layers of the 
ureteral wall although the middle coat is usually minimal. This lesion was recog- 
nized as such many years ago and probably Lechler in 1835 was the first to de- 
scribe its characteristics. 

Ureterocele is a relatively common lesion to the urologist. It has been esti- 
mated that ureterocele will be present in one of each thirty complete genito- 
urinary studies in children. On the other hand, Campbell’s autopsy series revealed 
only one ureterocele in 3,000 cases. This finding can probably be accounted for 
on the basis that after death the ballooning of the cystic end of the ureter is no 
longer present and recognition is made difficult. The size of the ureterocele will 
vary greatly. It may measure less than 1 cm. or may fill the entire bladder. 
Approximately 15 per cent of all cases of ureterocele are bilateral, with right and 
left sided involvement being about equal. The lesion has been estimated to be 
four times as frequent in the female. In one half of these cases there are other 
co-existent urogenital tract anomalies. In reduplicated upper urinary tracts 
two-thirds of the cases of ureterocele involve the ureter which drains the upper 
pelvis. 

Several etiological theories have been presented. In support of the congenital 
origin it may be well, at this time, to review the normal embryological develop- 
ment of the ureter and the kidney.! The development of the ureter precedes that 
of the kidney. The ureteric bud arises from the primary excretory duct. This 
occurs in the embryo of a total length of 4.5 to 5.3 mm. The absorption of the 
terminal portion of the primary excretory duct begins in the embryo between 
5.3 mm. and 7 mm. greatest length. In embryos of 9.5 mm. greatest length the 
formation of the funnel is completed and thereby the boundaries between it and 
the wall of the bladder disappear. The ureters do not grow with equal rapidity. 
Sometimes the right ureter may enjoy more rapid growth, while other times the 
left will prove to be the leader. Metanephrogenic tissue, which is developed from 
the primary excretory duct, accompanies the ureter in its ascent. The various 
ureteric trees are accordingly covered by metanephrogenic tissue. Each ureteric 
tree and its metanephrogenic cap form a unit called the primary malpighian 
pyramid. From these malpighian pyramids eventually develops a kidney. From 
the complexity of urinary embryology the multiple congenital anomalies that one 
may observe does not appear to be unusual. Some believe that ureterocele is due 
to incomplete absorption of Chwalla’s membrane with resultant stenosis of the 
ureteral orifice. Normally this membrane is absorbed in the embryo. This embryo- 
logical structure is an epithelial downgrowth, or spur membrane formation, 
which separates the ureters from the primary excretory duct. Others feel that 


1 Keibel, F. and Mall, F. P.: Development of the urinogenital organs. Human Embryol- 
ogy, vol. 2. 


204 





PROLAPSING URETEROCELE 205 


ureterocele may be the result of inadequate support of the lower end of the ure- 
teral wall normally supplied by Waldeyer’s layer in conjunction with stenosis of 
the ureteral orifice. Weakness of the submucosal wall is believed by Wilenius* to 
be the most important factor. The lesion is usually considered to be congenital, 
however, according to some reports it may be secondary to inflammatory 
changes.® 

Campbell offers a theory based upon a mechanical equation which seems to be 
quite rational. He states that, ‘The renal excretory pressure plus the hydrostatic 
pressure of the urine, less the relative drainage coefficient of the small metal 
opening, is in proportion to the amount of dilatation and bulging of the uretero- 


vesical mucous membrane’’. Campbell’s* very adequate classification of ure- 
terocele is as follows: 


I. Simple 
a. Bilateral 
b. Unilateral 
c. Reduplication 
1. Reduplication with fusion 
2. Reduplication without fusion 
II. Prolapsed 
a. External—female 
b. To prostatic urethra—male 
c. Vesical diverticulum 
III. Ectopic opening 
a. Urethra 
b. Vesical diverticulum 
IV. Blind-ending intravesical cyst 


SYMPTOMATOLOGY 


The symptoms of ureterocele are largely those of ureteral obstruction which, 
if allowed to persist, usually result in hydro-ureteronephrosis. The presence of 
the ureterocele and its complicating pathological changes are easily demonstrated 
by a complete urologic survey. Excretory urography will present the so-called 
classical “‘cobra head” or ‘“‘spring onion”’ filling defect in the lower end of the 
ureter. Commonly associated complications are most often stasis, infection and 
calculus formation, with the latter complication occurring in about 4 to 5 per 
cent of all cases. 


TREATMENT 


The main therapeutic objective is to relieve the obstruction with correction of 
any co-existent congenital urinary tract anomalies. The choice between endoscopic 
or suprapubic approach may vary with each individual case as both procedures 
have their obvious merits and indications. 


2 Wilenius, R.: Ureterocele. Ann. Chir. et Gyn. Fenn., 39: 78-89, 1950. 
3’ Thompson, G. J. and Greene, L. F.: Ureterocele. J. Urol., 47: 800-809, 1942. 
4 Campbell, M.: Ureterocele. Surg., Gynee. & Obst., 93: 705-718, 1951. 
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TABLE 1. Reported cases of prolapsing ureterocele 





AUTHOR 


YEAR 


AGE 








CONAMAAPWNH 








Patron 

Beach 

Davies-Colley 

Caille 

Geerdts 

von Hibler 

Furnival 

Geipel and Wollenberg 
Simon 

Hartman 
Pietkiewicz 

Von Franque 
Santrucck 

Kolisko 

Nelsen 

Pendl 

Goertz 

Mayer 

Schroeder 

Pribram 

Kehrer 

Jeanbrau 

Gilfert 

Davis and Owens 
Goldberg 

Hunner 

Hunner 

Rhodes 

Herrick 
Schultze-Rhonhof 

H. H. Schnid-Teichenberg 
Huth 

Earlam 

Campbell 

Campbell 

Thomas 

MacPherson 
Emmett and Logan 
Kickham 

Birdsall and others 
Abernethy 

Hurwitz and McDonough 
Ortmayer and others 
Ingerslev 

Adams 

Merricks and Herbst 








1857 
1874 
1879 
1888 
1887 
1903 
1904 
1905 
1905 
1911 
1911 
1913 
1920 
1921 
1921 
1921 
1921 
1922 
1922 
1925 
1926 
1927 
1928 
1928 
1932 
1935 
1935 
1936 
1936 
1938 
1939 
1940 
1941 
1941 
1942 
1942 
1944 
1944 
1944 
1944 
1945 
1946 
1947 
1949 


1950 


14 years 
5 months 
114 years 
2 weeks 

3 weeks 

6 weeks 
16 years 
13 days 
52 years 
Not given 
Not given 
Not given 
33 years 
Not given 
Not given 
Not given 
“Une petite fille” 
14 years 
Not given 
45 years 
19 years 
32 years 
20 years 
31 years 
47 years 
21 years 
34 years 
29 years 
22 years 
19 years 
58 years 
27 years 
49 years 

6 years 

20 months 
2 years 10 months 
27 years 

2 years 

18 years 
Not given 
41 years 
10 weeks 
64 years 
Not given 
25 years 
43 years 
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Prolapse of an ureterocele is not common. Emmett and Logan‘ in 1944 sur- 
veyed the literature and collected 37 cases, recording one additional case at the 
time. Twenty five of the 38 cases occurred in adults and 13 occurred in children 
less than 15 years of age. In the same year Kickham,* and Birdsall,’ and Aber- 
nethy® each presented an additional single case, bringing the total to 41. Hurwitz 
and McDonough’ in 1945 reported the forty-second case. Ortmayer, Koester and 
Stetler’® in 1946 presented the forty-third case, Ingerslev" in 1947 and Adams” 
in 1949 presented the forty-fourth and forty-fifth case, and Merricks and Herbst"* 
in 1950 presented the forty-sixth case (table 1). All cases reported have been in 
females. This is not unusual owing to the limitations imposed by the male anat- 
omy. Of the 13 children reviewed and reported by Emmett and Logan,* there 
was a variation in ages between 13 days to 14 years. It is interesting that in this 
group of children that only 5 of 13 survived operation. The first patient reported 
to have survived surgery was a girl of 14, who was referred to as a “robust 
maiden.”’ No doubt she had to be of the Herculean type to survive the surgical 
ordeal, which consisted of ligation of the sac at the urethral orifice. 

Prolapsing ureterocele is, as a rule, easily reducible. Evidence of this fact is 
gained from the reported experience of a girl 19 years of age. She was by profes- 
sion a circus performer and was first aware of the prolapse at 14. However, by 
masterful manual reduction she was able to continue the rather strenuous occu- 
pation of equitation for 5 years before submitting to surgical correction. Another 


patient is reported to have experienced intermittent prolapse of an ureterocele 
for as long as 20 years. 


Ureterocele, if the prolapsing type, in addition to the symptoms and complica- 
tions associated with simple ureterocele, is further complicated by producing 
varying degrees of vesical neck obstruction. Gangrenous changes of the prolapsed 
mass must also be considered. In differentiating prolapsed ureterocele from pro- 
lapse of the ureter it is only necessary to observe that in ureterocele there is a 
definite ballooning out of the smooth mucosal surface, whereas in urethral pro- 
lapse there is only an eversion of the mucosa. 


CASE HISTORY 


Insofar as can be determined this is the forty-seventh case of prolapsing ure- 
terocele to be reported. 


5 Emmett, J. L. and Logan, G. B.: Ureterocele with prolapse through the urethra. J. 
Urol., 51: 19-23, 1944. 


6 Kickham, C. J. E.: Ureterocele with extension through the urethra. J. Urol., 52: 235- 
237, 1944 


7 Birdsall, J. C. et al: Bilateral ureterocele with prolapse of left ureterocele through the 
external urinary‘meatus. Clinics, 3: 58-69, 1944 


8 Abernethy, D. A.: A case of extension and strangulation of a ureterocele. Brit. J. 
Urol., 16: 103-105, 1944. 


® Hurwitz, S. P. and ee Ta K. B.: Congenital ureterocele with prolapse through 
the urethra and strangulation. J. Urol., 53: 773-775, 1945. 


10 Ortmayer, M., Koester, L. and Stetler, P. M.: Prolapse of a ureterocele through the 
urethra. J. Urol., 55: 515-519, 1946. 


 Ingerslev, M.: Prolapse of ureterocele as complication of labor. Nord. Med., 33: 239- 
240, 1947. 


122 Adams, A. W.: Unusual examples of urethrocele and ureterocele. Brit. J. Urol., 21: 
152-156, 1949. 


13 Merricks, J. W. and Herbst, R. H.: Ureterocele. J. Urol., 64: 643-645, 1950. 





208 - L. M. ORR AND:-J. B. GLANTON 


An 11 month old white female (L. B.) was admitted to the hospital, August 
24, 1950. The mother stated the child had been well until a few hours previously, 
when there was observed a reddish mass protruding from the vagina. There had 
been no previous genito-urinary symptoms. The child was the result of a full 
term pregnancy, spontaneous delivery, normal birth weight, and no complica- 
tions. There was one other sibling and no history of congenital anomalies. 

On examination the temperature was normal and the general appearance was 
that of a well developed, well nourished white female in no great distress. The 
positive physical findings were confined to the vaginal area. There was observed 
to be an erythematous, moist, glistening, somewhat edematous mass protruding 
from the vagina, the approximate size of a large walnut (fig. 1). Palpation re- 
vealed the mass to be of a cystic character and mild manual compression of this 
mass produced a spray of urine under considerable pressure. Further examination 
disclosed that the tumor had prolapsed through the urethra and manual reduction 
was accomplished without great difficulty. A 20 Foley catheter was left indwell- 


Fig. 1. Appearance of vaginal mass on initial examination. 


ing. The following day excretory urograms revealed an apparently normal right 
kidney. On the left was noted only a faint trace of the dye with evidence of pye- 
lectasis and calyectasis. Cystoscopy and retrograde pyelography were carried 
out under general anesthesia. The cystoscopic picture was that of a large cystic 
mass occupying the entire left lateral vesical space. The caliber of the tumor re- 
mained constant. The ureters were catheterized and an incomplete obstruction 
was encountered 2 cm. above the left ureteral orifice. Seventy-five cubic centi- 
meters of turbid residual urine was obtained from the left kidney ; nothing unusual 
was noted from the right kidney. The pyelographic findings were consistent with 
a normal right upper tract, whereas on the left a hydro-ureteronephrosis with a 
classical ‘‘spring onion”’ defect indicating ureterocele was noted (fig. 2). Following 
the vertical film the ureterocele again prolapsed through the urethra and the 
pinpoint ureteral orifice was again catheterized by extra-urethral manipulation. 
The resultant injected pyelogram revealed a reduplicated ureter with a single 
common ureteral orifice. Due to the obvious deficient left renal function, the 
multiple urinary tract anomalies on the left side, and the superimposed infection, 
a one-stage left ureteronephrectomy was performed through two separate inci- 
sions. The bladder and lower ureters were exposed by way of a left lower oblique 
abdominal incision. Both ureters were clamped, cut, and ligated, including a por- 
tion of the bladder. As far as possible all redundant vesical mucosa was retracted 
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superiorly through the bladder incision at the site of the vesico-ureteral amputa- 
tion. The amputated ureters were mobilized and the lower abdominal incision 
was closed in a routine manner. Through a classical renal incision the left kidney 


Fig. 2. A, retrograde pyelogram displaying normal right upper urinary tract. On left, 
pyelectasis, calyectasis, ureterectasis, secondary to ureterovesical obstruction. B, vertical 


retrograde pyelogram displaying classical ‘‘spring onion’’ or ‘‘cobra head’ deformity of 
ureterocele. 


Fig. 3. Left kidney exposed. Note two ureters. Only larger ureter communicates with 
pelvis. Smaller ureter was found to end blindly but was attached to large renal cyst (note 
renal cyst is many times larger than renal pelvis). 


and attached ureters were removed en masse. An accessory pelvis or renal cyst 
was observed during the course of the dissection (fig. 3). The postoperative course 
was uneventful until the next morning during the course of hospital rounds, when 
much to our chagrin we were confronted by the patient’s mother shouting, ‘““‘The 
thing is out again.’’ We had realized the possibility of a recurrent prolapse of the 
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redundant mucous membrane but had neglected to explain this possibility to the 
parents. A few days later the redundant walls of the ureterocele were excised 
extra-urethrally and recovery was uneventful. 


DISCUSSION 


The pathological examination of the specimen confirmed the initial diagnosis 
of prolapsing ureterocele with a resultant hydro-ureteronephrosis above which 
was a double ureter with a common ureteral orifice. The smaller accessory ureter 
did not communicate with the renal pelvis but ended blindly at the base of a 
congenital renal cyst. It is possible that had embryonic development progressed 
further this congenital cyst would have developed into an accessory renal pelvis 
with communication with the accessory ureter. 

It is of interest that this patient showed no evidence of incontinence of urine 
following her surgery, although the caliber of the urethra was estimated to 
be from 40 to 45F at the time of the preoperative examination, which was due to 
the progressing, continual dilatation produced by the ureterocele. 

The patient, up to this time, has remained well. 


SUMMARY 


A case of prolapsing ureterocele is presented in an 11 month old white female. 
The literature has been reviewed and insofar as can be determined this appears 
to be the forty-seventh reported case. Surgical correction was instituted in the 
form of an ureteronephrectomy and extra-urethral excision of the ureterocele. 


Complete continence of urine has been maintained. 
1300 Kuhl Ave., Orlando, Fla. 
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LOCALIZED PANMURAL TUBERCULOUS CYSTITIS: A REPORT OF 
TWO CASES TREATED BY SUBTOTAL CYSTECTOMY 


JAMES C. SARGENT 


From the Department of Urology, U. S. Veterans Hospital, Wood, Wis. and the Marquette 
University School of Medicine, Milwaukee, Wis. 

Since I have coined the term, I shall define my subject. It refers to an unique 
and most interesting manifestation of tuberculosis of the urinary bladder having 
had exceedingly rare reference in all literature. 

It is an angry, chronic granuloma, sharply demarced from adjacent normal or 
healed bladder structures; is of considerable size and thickness invading all 
layers of the bladder; and is located in the dome well removed from the bladder 
base (fig. 1). Quite like the ordinary forms of secondary bladder invasion, it 


Fig. 1 


apparently occurs as an associated manifestation of renal tuberculosis. Yet un- 
like the common tuberculous bladder lesions, it is exceedingly refractory to all 
presently accepted forms of treatment. Indeed it remains obdurate in the face of 
complete healing of the rest of the bladder following nephrectomy and other 
appropriate measures of cure. 

Something of its unusual character may be judged by the fact that in one of 
the very few cases described in the literature, Bowen and Bennett! at the Peter 
Bent Brigham reported a fungating, ulcerated lesion the size of a half-dollar 
situated in the dome of the bladder which was excised under the clinical diagnosis 
of carcinoma, only to find on section that it was a tuberculoma. 

As one browses through the maze of literature dealing with the general subject 
of genito-urinary tuberculosis, he is struck with the great confusion that pre- 
vailed up to and through the first quarter of the century both as it relates to the 
significance of tuberculous lesions in the bladder and to methods of their treat- 


1 Bowen, J. A. and Bennett, G. A.: Solitary tuberculoma of the bladder. Surg., Gynec. 
& Obst., 50: 1015-1017, 1930. 
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ment. Particularly confused was the relation, or rather lack of relation, of bladder 
tuberculosis to pure genital tuberculosis and the literature of those years abounds 
in false starts at the cure of tuberculous cystitis by epididymectomy or castration, 
at times even extending to radical removal of the vas deferens and seminal ves- 
icles. That all such treatment was futile so long as reinfection continued from a 
tuberculous kidney above, finally came to be clearly understood. 

The subject of direct treatment to the bladder itself was even more confounded 
by a variety of methods that were legion. Drug therapy ran the gamut from ar- 
senic orally through tuberculin parenterally to carbolic acid locally. The ulcers 
were attacked both transurethrally and by suprapubic section using curettage, 
fulguration and both chemical and thermal cautery. Areas of ulceration were 
excised. In others the entire vesical lining was denuded. And in still others total 
cystectomy was employed. Prolonged or permanent drainage was established by 
cystostomy, by bladder marsupialization and even by the establishment of a 
vesicovaginal fistula. Denervation through one or another means was recommen- 
ded. And of course nephrectomy, or when that was forbidden, skin ureterostomy 
finally came to be standard procedure. 

It is little wonder, then, that during the long and interesting period from 
Paré’s time down to and through the early part of the twentieth century one can 
find very little reference to a sharply localized area of pan-mural bladder tuber- 
culosis sufficiently distinctive in its pathology and behavior to attract special 
attention. Occasional published references do occur, however, indicating recog- 
nition of such a lesion. The first of these that can be found was that of Bryson? in 
1891. He made the unique observation of what he called a “localized parenchy- 
matous tuberculous cystitis,” having observed a sharply circumscribed granulo- 
matous area the size of a silver dollar on the anterior bladder wall of a male which, 
after the finding of tubercle bacilli, he decided was a rare type of tuberculous 
lesion. In 1898, Strauss* reported the cure of a case of severe cystitis by excision 
of an ulcer located on the anterior bladder wall which was tuberculous and con- 
sidered to be primary within the bladder. Desnos,‘ in 1898, reported briefly on 
the complete excision of a localized tuberculous bladder lesion and wrote of 
observing two analogous cases. Louis Schmidt® in 1902 wrote in a mere sentence 
or two of two cases where the bladder was opened and a tuberculous ulcer ex- 
cised resulting in complete cure. And in 1907, Walker* in a most comprehensive 
discussion of the general subject of bladder tuberculosis based upon 413 cases 
extracted from the literature and 34 cases on Doctor Halsted’s service at Johns 
Hopkins, noted that among the surgical procedures employed there were 34 
suprapubic cystostomies for a variety of procedures and ‘“‘one excision of the 
ulcer.” 

Of such are the scattered and scanty reports on the subject until 1927 when 


2 Bryson, J. P.: Tuberculosis of the bladder. Internat. Clin. Phila., 3: 162-174, 1891. 

Strauss, Von Arthur: Ein Fall von tuberculésem Geschwiir der Blase. Wien. med. 
Wochenschr., 51: 2403-2404, 1898. 

4 Desnos: Intervention Chirurgical dans la Tuberculose Vesicale. Cong. d l’etude de la 
Tuberculose. 4: 864-866, 1898. 

5 Schmidt, L. E.: Tuberculous ulcer of the bladder. J.A.M.A., 39: 124-128, 1902. 

6 Walker, G.: Tuberculosis of the bladder. Ann. Surg., 45: 249-283, 388-408, 597-609, 1907. 
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Reynard and Michon’ recounted the details of a case of renal tuberculosis in 
which a large ulcer persisted in the bladder dome a year after nephrectomy. 
During the succeeding 6 months curettage of the ulcer, vaginal stretching of the 
basal nerves of the bladder and laparotomy, with both removal of the thickened 
ureteral stump and presacral neurectomy, all were done without material change 
in the fundal ulcer or reversal of the positive culture and bladder symptoms. 
Finally, almost 2 years after the original nephrectomy the ulcer was excised. 
Recheck 3 months later disclosed the bladder interior normal save for some lim- 
ited capacity. Urine cultures were negative and the patient was improved in 
general health and free of bladder discomfort. The specimen revealed extensive 
inflammatory changes throughout all layers of the bladder wall with many typical 
tubercles including giant cells present. 

It was soon thereafter that Bowen of the Department of Urology and Bennett 
of the Department of Pathology at Peter Bent Brigham! presented their case in 
most minute detail under the caption “Solitary Tuberculoma of the Bladder.”’ 
At cystoscopy the lesion was described as a fungating ulcer in the bladder dome 
the size of a half-dollar, the remainder of the bladder being completely normal. 
Hematuria and cystitis of some 5 weeks had symptomatized the condition. Ex- 
cept for several slow-healing scrotal abscesses 10 years before, there was nothing 
to suggest that the lesion might be tuberculous. Indeed the report does not detail 
studies of the upper urinary tract either before or after surgery. Excised under 
the clinical diagnosis of carcinoma, microscopic sections of the specimen revealed 
widespread inflammation with areas of necrosis, lymphoid, plasma and epithelial 
cell infiltration and special stains revealed acid-fast bacilli morphologically 
typical of tubercle bacilli. The bladder wound healed within a few weeks and on 
discharge the urine was clear, sterile and negative for tubercle bacilli. 


CASE REPORTS 


I should like to report two additional cases in detail. 

Case 1. Nona, a sickly, half-grown child was first seen in January 1936, at age 
13. An appendectomy had been done 10 years before for intermittent, mild pain 
in the lower right quadrant referred to the right back. Cystitis had developed at 
that time and during the intervening years had become increasingly severe de- 
spite a variety of medicines. 

She was underdeveloped, frail and obviously anemic. The right kidney was 
both tender and palpable. 

The urine was moderately cloudy with much pus and some blood. There were 
no common staining organisms but acid-fast bacilli were found in abundance. 

The bladder examined under anesthesia was violently inflamed throughout 
and neither orifice could be located. 

Excretory urography indicated the left kidney to be anatomically and func- 
tionally normal whereas soft tissue calcification and obvious parenchymal cavi- 
tation clearly indicated long standing tuberculosis of the right kidney (fig. 2). 


7 Reynard, J. and Michon, L.: Uleus Vésical Tuberculeux et Cystite Rebelle Cing In- 
terventions Succesive. Journal d’urol., 23: 34-38, 1927. 
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No particular attention was given at the time to the sizable filling defect evident 
in the bladder dome. A chest film showed healed, minimal lung lesions. 

The tuberculous right kidney, together with several inches of pipe-stem ureter, 
were removed. Substantial gradual improvement followed, both in general health 
and bladder symptoms. 

In November 1938, nearly 3 years after nephrectomy, she was found to have 
gained 17 pounds in weight, felt well generally and her bladder was so greatly 
improved that she was perfectly happy despite a nocturia of 3 to 4. Her urine, 
moreover, remained hazy with pus and tubercle bacilli were readily demonstrated. 

Excretory urography again indicated the remaining left kidney to be normal 


Fig. 2 


and the cystogram again gave clear evidence of a sizable filling defect in the blad- 
der vault. 

Notes following cystoscopy under anesthesia recorded that ‘‘the bladder picture 
was most remarkable. The mucosa was of normal appearance throughout except 
for a single, angry, slightly raised and sharply circumscribed ulceration occupying 
the entire fundus leaving the lower lateral walls, trigone and both ureteral orifices 
completely healed with but little visible scarring.” 

The curious sharp localization of the lesion suggested the possibility of cure 
by radical resection.* At surgery an area of pronounced induration and thicken- 
ing the size of a half-dollar was clearly palpable in the bladder fundus. The blad- 
der was mobilized and opened well off to the side of the lesion giving clear view 


* Young’s Practice of Urology (1926) vol. I, p. 316 emphasizes the well known hazards 
of open surgery on the tuberculous bladder. 
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of the sharply localized granulomatous mass, the remainder of the bladder ap- 
pearing in all respects completely normal. The lesion was excised with a full 
centimeter cuff of normal bladder wall. 

The pathologist described the gross lesion as being 6 by 8 centimeters in diam- 
eter with an average thickness of 18 millimeters and having an enormously thick- 
ened, pink, indurated and papillary mucosa with a fibrotic, stringy, leathery- 
gray cut surface. 

Sections revealed the normal muscularis quite completely replaced by chronic 
inflammatory changes showing numerous tubercles with giant cell inclusions 
(fig. 3). Recent re-cutting and special staining of the tissue failed to reveal 
tubercle bacilli. 

The cystotomy wound healed readily but reopened in 6 weeks closing per- 
manently after 2 weeks of catheter drainage. During this period of convalescence, 
daily studies of urine sediment failed to reveal the acid-fast bacilli so easily 
demonstrated prior to surgery. 


Fig. 3 


Clinical recovery was progressive and complete thereafter. In 1941, at age 18 
Nona weighed 108 pounds and had a comfortable bladder with nocturia of but 1. 
The urine was clear; both microscopic and guinea pig tests were negative. Re- 
examined again 10 years later, as a requirement for the adoption of children, she 
was a perfect specimen of womanhood weighing 130 pounds, with urine again 
microscopically and culturally negative. 


The second case that I shall present lacks the benefit of definite tissue diagnosis 
and is somewhat incomplete in detail as to final outcome. There is little question, 
however, that it, too, is one to be included in this unique category. 

Case 2. At age 20, E. H. Z. had a left epididymectomy in the spring of 1944 
while in military service. That fall cystoscopy was done and pyelograms made 
because of growing bladder distress and some urinary findings. The patient 
was given a medical discharge from the service. 

In December 1944, he was admitted to the U. S. Veterans Hospital at Wood, 
Wisconsin for moderate cystitis with pus and blood in the urine. The old hospital 
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records show that guinea pig tests were positive; that cystoscopy revealed small 
patchy areas of inflammation in the fundus and posterior bladder wall; and that 
pyelograms were interpreted as indicating the right kidney normal with calyceal 
irregularities in the left kidney suggesting tuberculosis. A painful swelling in the 
right scrotum then led to right orchiectomy and in August he left the hospital 
against advice. The tissue diagnosis was tuberculous epididymitis. 

He was treated by a urologist in another city thereafter and in April 1947, had 
a left nephro-ureterectomy. 

He first came under my care on readmission to the Veterans Hospital in 
December 1948, a year and a half after nephrectomy. The cystitis had continued 
moderately severe but the patient’s general health was good. Chest films showed 


Fie. 4 


minimal apical fibrosis. All operative wounds were well healed and the scrotal 
and rectal findings gave no indication of persisting genital disease. The urine was 
slightly cloudy with pus and blood. Tubercle bacilli were readily demonstrated 
on direct smear. Common pyogenic organisms were absent both on smear and 
culture. 

At cystoscopy the bladder capacity was greatly limited and a sharply outlined 
inflammatory area, covered with a yellowish ragged pseudomembrane, was 
found involving the bladder fundus and left lateral wall down to and including the 
left orifice and ridge. The remainder of the bladder appeared quite normal. 

The right ureter was not catheterized but the excretory urogram gave no sug- 
gestion of right renal disease. An abrupt narrowing of the ureter as it traversed 
the bladder wall, together with slight stasis above, suggested some ureterovesical 
cicatrization (fig. 4). The cystogram revealed a notable filling defect in the blad- 
der dome and left lateral wall. 
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Cultural studies indicated the organism to be sensitive and treatment with a 
half-gram of streptomycin twice daily, together with 8 to 12 gm. para-amino- 
salicylic acid was begun and continued for 135 days. No clinical improvement 
could be noted at the end of 42 days. At cystoscopy, however, the entire bladder 
was found normal save for sharply limited capacity, slight scarring about the 
base and a single, sharply-outlined, angry, granulomatous lesion the size of a half- 
dollar, limited to the left bladder dome. Since acid-fast organisms could no longer 
be demonstrated by stain of the urine sediment, ureteral catheterization was 
deemed safe and both the right retrograde pyelogram and ureteral urine cultures 
indicated the upper right tract to be normal. Streptomycin was continued while 
awaiting outcome of the cultures and on June 17, when assured of the absence of 
right renal involvement, subtotal cystectomy was done removing the fundal 
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granuloma with a fair cuff of adjacent bladder wall. The balance of the bladder 
was found completely free of visible inflammatory changes. 

The pathologist described the gross specimen as consisting of a portion of the 
urinary bladder measuring 5 by 5 cm. The mucosa was granular and of a reddish- 
brown color. The wall measured 12 mm. in thickness and was composed of firm, 
pale-gray fibrous tissue with mottled reddish-brown areas of softening but with- 
out definite tubercles or caseous areas. See figure 5. 

Microscopic sections revealed the entire thickness of the bladder wall involved 
in an extensive inflammatory process most pronounced in the region of the mu- 
cosa. In addition to granulation tissue, there were small isolated deposits of cal- 
cific material. Definite tubercles could not be recognized and careful search of 
specially stained sections failed to reveal tubercle bacilli. The pathologist’s 
diagnosis was that of “calcific cystitis.”’* See figure 6. 

* Keyes, E. L., Jr. writing on ‘‘Treatment of Bladder Tuberculosis after Nephrectomy”’ 


in N. Y. State J. Med., vol. 22, p. 553, Dec. 1922, discusses postmortem studies of the graver 
bladder lesions among which ‘‘one meets other ulcerations and infiltrations that affect 
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Immediate postoperative convalescence was normal and the bladder wound 
closed in due time under catheter drainage. Upon removal of the urethral catheter 
the patient began with a series of bouts of severe ascending right pyelonephritis 
which took until November to quiet down with medication and intermittent 
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bladder catheter drainage. During these several months, a progressive dilatation 
of the entire upper right side was observed (fig. 7), evidently the result of fibrotic 
changes in the intramural ureter both causing obstruction and permitting reflux 


only limited areas—similar to those of the so-called Hunner ulcer. Sections made from such 
ulcerations not infrequently fail to reveal any characteristics suggestive of tuberculosis, 
and it is, therefore, in every way possible that they are predominantly not tuberculous.”’ 
Strauss? calls attention to the occurrence of phosphatic concretions of tuberculous ulcers. 
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so that it became obvious that something had to be done to provide better upper 
tract drainage. In one of his fever-free remissions, he was allowed a short leave 
and directed to return for either uretero-enterostomy or skin ureterostomy. Cul- 
tures on three separate occasions following his bladder surgery had all proven 
negative for tubercle bacilli though colon bacilli were grown in abundance. 

The patient, badly discouraged at the turn of events, promptly transferred 
for further care to the Wisconsin General Hospital at Madison and I am indebted 
to its superintendent, Doctor H. M. Coon, for the following details extracted 
from their records. 

He was found on admission there to be well-nourished but appearing chron- 
ically ill. His sole complaint was that of terrific cystitis with frequency of 3 to 4 
times an hour. There was some blood nitrogen retention. Pyelographic studies 
revealed substantial hydro-ureteronephrosis due to low ureteral stricture with 
marked inflammatory changes in all calyces, pelvis and ureter. B. coli were 
grown on plain culture from the right ureteral urine and tubercle bacilli were ob- 
tained on delayed special culture. At cystoscopy the bladder was found extremely 
contracted and distorted with areal cystitis throughout. 

On December 7, 1949 permanent right nephrostomy was performed and the 
patient allowed to go home for Christmas. 

A communication from Mr. Z. dated February 14, 1952 indicated that under 
constant nephrostomy drainage his health had improved considerably and he was 
working part time as an insurance agent. Despite months of active correspon- 
dence I am unable to gain any further information concerning him. 


I have hesitated somewhat in reporting this second case because of the lack of 
clear proof that the excised lesion was in fact a tuberculoma. Is it fair to presume 
that 135 days of continuous streptomycin therapy cleared the tissue of demon- 
strable tubercle bacilli and so altered the cellular structure of the lesion as to rob 
it of its distinctive tuberculous features? Some answer may lie in the fact that 
long before the course of treatment had terminated the urine had been cleared 
of culturable tubercle bacilli and the less massive lesions of the remaining bladder 
mucosa had completely healed. Moreover such a localized massive lesion has no 
other counterpart in bladder disease and the weight of evidence of associated 
urinary tract tuberculosis is most impressive. 


Doubtless you are left, as am I, with the question as to why such a unique 
tuberculous lesion; and, particularly, why always in the bladder fundus. Does 


the answer lie with the two similar questions, still unsolved, concerning simple 
panmural cystitis? 


324 E. Wisconsin Ave., Milwaukee, Wis. 


















SILENT ADENOCARCINOMA OF THE KIDNEY WITH SOLITARY 
METASTASES OCCURRING IN BROTHERS 


CARL RUSCHE 


Barney and Churchill in 1939, and Hager in 1941, reported before this society 
an instance of silent adenocarcinoma of the kidney (hypernephroma) with solitary 
metastasis in whom a successful removal of both parent and metastatic lesion 
was accomplished. 

The vagary of metastasis of hypernephroma is well-recognized and while 
distant metastases may occur in almost any bodily structure, the thorax and 
cranial contents appear most vulnerable. The singular capacity of giving rise to 
a solitary metastasis, and the development of a metastasis many years after the 
removal of the primary tumor, are features of unusual distinction. Since they 
have the same genesis both the primary and secondary lesion are slow and indolent 
in their growth. Recent literature attests to unusual interest, and to the evolve- 
ment of certain criteria which would extend the application of surgical procedures 
to those individuals who in the past have been deprived of more radical treat- 
ment. This is of particular import in the field of brain surgery. It has been esti- 
mated that approximately 10 per cent of all hypernephromas metastasize to the 
brain and in the majority, the lesion appears single. 

Stértebecker of Sweden reported a group of 19 cases with metastasis to the 
brain from hypernephroma of whom 17 were operated. The surgical mortality 
was 30 per cent. One patient lived 14 years following the brain surgery. The most 
favorable prognosis appears to be in those cases in which a nephrectomy was done 
prior to the development of symptoms denoting cerebral involvement. Obviously, 
where general metastases are evident, nothing is gained by operating on a cere- 
bral metastatic tumor. 

An instance of silent adenocarcinoma of the kidney, occurring in brothers in 
whom the cardinal symptoms emanated from the metastatic lesion, is recorded. 


CASE REPORT 


Case 1. R. D., a physician, 33 years of age, consulted us September 7, 1940, 
complaining of an insidious onset of fatigue, malaise, perspiration, slight weight 
loss, and pain in the right scapular region, and in the left thigh. The duration of 
the symptoms was 3 months, during which time he had been examined by an 
internist and an orthopedist. They were unable to arrive at a diagnosis. 

The patient’s mother died at 52 years of age of coronary thrombosis; his father, 
6 brothers and 3 sisters were living and well. The past history concerning his 
paternal and maternal grandparents was not available. The past history was 
irrelevant except that the patient specialized in diseases of the chest and the 
clinical symptoms were closely allied to those of tuberculosis. 

Physical examination revealed a well-developed and nourished man who was 
perspiring profusely. The temperature was 99.8 degrees, and blood pressure 
115 diastolic and 75 systolic. The pain in the right shoulder was especially marked 
upon external rotation of the arm. Slight bilateral enlargement of the inguinal 
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glands was present. The abdomen revealed no rigidity or tender points. The left 
kidney was palpable. The prostate was entirely normal. Urinalysis was chemically 
and microscopically negative. The blood demonstrated 4,250,000 erythrocytes, 
lymphocytes 5,700, and hemoglobin 75 per cent. 

Roentgenographic examinations of the pelvis, lumbar spine, hips, femurs and 
skull were normal. However, the chest films, which showed normal lung fields, 
demonstrated an area of diminished bone density in the tenth rib on the right 
side near the posterior axillary line. A biopsy taken from the area showed the 
tumor tissue invading the bone marrow of the rib and occupying spaces between 
the bone spicules. The tumor was composed of large polyhedral cells having an 
abundant granular to foamy cytoplasm and large hyperchromatic vesicular nu- 
clei in which one or more nuclei were large and prominent. 


BI 


Fic. 1. A, representative section of lesion from tenth rib on right side. Masses of tumor 
cells are invading marrow between bone spicules. B, photomicrograph of renal tumor, 
showing sa pow dl arrangement of polygonal and cuboidal cells with granular cytoplasm, 


with marked variation in size and shape of nuclei. 


The tumor cells were arranged in an indefinite papillary arrangement in con- 
tradistinction to an alveolar formation, although most of the tumor cells were in 
large masses between the bone spicules. Mitotic figures were occasionally seen. 
Considerable hemorrhage was present in the tumor, with reactionary osteitis 
fibrosa at the margin of the lesion. The histological diagnosis: metastases to the 
rib from a granular cell papillary type of adenocarcinoma of the kidney (fig. 1, A). 

In view of the biopsy examination, although there were no symptoms or find- 
ings of a renal lesion, a cystoscopy and retrograde pyelograms were carried out. 
The bladder was normal, clear jets of urine appeared from each ureteral orifice. 
Catheters were introduced without obstruction. The function was satisfactory 
and urine specimens were negative. The right kidney and ureter were normal. 
The left renal shadow was enlarged, irregular, suggesting lobulation. The calyces 
were clubbed and dilated. The lower minor calyx was elongated with a sickle- 
shaped deformity consistent with a tumor of the kidney. 





,- > oe CARL RUSCHE 


Removal of the solitary metastasis in the rib and left nephrectomy were ad- 
vised. The patient refused surgery. The clinical course was rapidly downward, 
with death occurring 5 months after the diagnosis was confirmed, making a total 
of 8 months subsequent to the onset of the bizarre symptoms. 

The necropsy revealed an adenocarcinoma of the left kidney with metastases 
to the ribs, vertebral bodies and liver. There were no pulmonary or brain metas- 
tases. Microscopic section from the renal tumor showed large polygonal cuboidal 
cells, the majority of which had an abundant amount of acidophilic cytoplasm. 
There were occasional areas containing clear cells. The tumor for the most part 
had an alveolar arrangement, although in some areas there was a tendency to- 


Fia. 2. Roentgenogram of skull showing defect in occipital area. 


ward papillary arrangement. There were a few mitotic figures present, although 
there were numerous giant cells. There were many degenerative changes ranging 
from pyknosis of nuclei to cystic hemorrhagic degeneration of large areas. The 
large cysts were lined by a single layer of flat epithelium (fig. 1, B). In the liver 
metastases, the tumor retained its alveolar form but in the lesion, the tumor cells 
were solidly packed and the alveolar arrangement was not present. 

Case 2. The next younger brother consulted his family physician August 20, 
1942, fifteen months subsequent to the death of his brother. He was 31 years of 
age, and complained of headaches of sufficient severity, frequency and duration to 
interfere with his work as an attorney. Concomitant with the headaches, the 
patient noticed a small, soft, painless swelling in the right occipital region. Be- 
cause signs of inflammation were not present, the diagnosis of a wen was made. 
A local excision was attempted in the physician’s office and a profuse hemorrhage 
was encountered which required pressure bandages for control. 

Roentgenograms of the skull disclosed a defect above the suture line on the 
right side between the occipital and parietal bones. The borders were smooth, 
consistent with a benign tumor (fig. 2). 

To confirm the diagnosis, a biopsy of the tumor was performed. The sections 
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disclosed small, irregular polygonal epithelial cells, which had a clear to foamy 
cytoplasm with very small, circular hyperchromatic nuclei. In a few areas,.the 
tumor was solid and the tumor cells packed tightly together, supported by a 
scarcely perceptible, fine fibrous stroma in which coursed occasional capillaries. 


Fic. 3. Photomicrograph of tumor from skull showing pseudoalveolar arrangement of 
tumor cells with foamy cytoplasm and small hyperchromatic nuclei, fine supporting fibroses, 
stroma and small areas of hemorrhage. 


Fia. 4. Bilateral pyelogram revealing filling defect in left renal pelvis suggestive of a 
tumor. 


The greater portion of the tumor was hemorrhagic. The hemorrhage occurred 
between groups of cells giving them an alveolar appearance and occasionally the 
suggestion of small cyst formations. Elsewhere the hemorrhage had been exten- 
sive and the normal structure of the tumor was destroyed and replaced by blood 
clot. In areas the clot was old enough to have undergone fibrosis and calcification. 
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The histological diagnosis indicated metastases to the skull from an adenocar- 
cinoma of the kidney (fig. 3). 

In view of the bizarre course of his brother’s illness, a complete physical exami- 
nation, including detailed study of the urinary tract, was advised. 

The patient was in good physical condition. Over the right occipital and poste- 
rior parietal region, there was a tumor 4 by 4 cm. in diameter. A definite pulsation 
was evident. The temperature was 99 degrees; blood pressure 120 diastolic, 75 
systolic. There was no rigidity, tender points or masses present in the abdomen. 
The prostate was normal in size and consistency. Urinalysis was negative, and 
the blood count showed 4,780,000 erythrocytes; hemoglobin 94 per cent; leuko- 
cytes 8,300. 

Cystoscopic examination revealed normal bladder findings with clear jets of 
urine from each ureteral orifice. Intravenous indigo carmine appeared from each 
kidney in 6 minutes in good concentration. The separate urine findings were 
negative. Retrograde pyelograms showed a normal right kidney and ureter. The 
left renal pelvis showed a filling defect between the upper and middle major 
calyx with narrowing and elongation of the middle calyx consistent with a corti- 
cal renal tumor (fig. 4). Due to the rather advanced lesion in the skull and the 
uncertainty of a complete removal, left nephrectomy and excision of the cranial 
lesion was not advised. The occipital tumor increased rapidly in size and at the 
time of death, one year from the time of diagnosis, it was 16 by 18 em. in size. 
The mass was soft, slightly tender, and pulsation was noticeable when touched. 
A large mass developed in the left flank, which was firm, fixed, consistent with a 
large renal tumor. Consent for necropsy was not granted. 


COMMENTS 


The phenomenal occurrence of two brothers with distinct metastases due to 
silent renal adenocarcinoma seems worthy of comment. 

The diagnosis in both instances was established by histological evidence of 
osseous metastases; in one case the rib, the other the skull. Neither patient mani- 
fested signs or symptoms of urinary tract disease. : 

The account illustrates the difficulty of diagnosis of renal malignancy when the 
predominating symptoms are not related to the urinary tract. It further empha- 
sizes the importance of excluding the kidneys in those instances in which the 
vague and variable symptoms, known to occur with silent carcinoma of the 
kidney, exist. 

To these obscure and unorthodox manifestations, especially in those of close 
relationship, might be added the factor of heredity. The presence of the disease 
in brothers may be a coincidence. Yet the knowledge of its occurrence in one 
might have been a clue as to its possible existence in the other. Perhaps it is more 
than chance that in both patients the corresponding kidney was the site of the 
malignancy. 

A re-evaluation of treatment at this time rather strengthens the conviction 
that an attempt to remove the brain tumor in the second case should have 
been made. 


Taft Bldg., Hollywood, Calif. 
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